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ABSTRACT 


This report presents results of a research and experimental 
in information ttsaraia^n^ciit* TBte report: t® iLtesfetfE fposcdlucft 

of the project: with the exception of '’front matter y ' rt the emtirfe noprert: 
was composed, edited, and produced with on-line and off-line computer -aictes.. 

For this project, the techniques of computer aids tr® 

tw areas:: task to^it^riiasg &nd ptafgrauti Tttofe M %^chr- 

niques developed offer a promising beginning to 

design extending from Initial specification to final fm ife UML^ 

fied design record tJhat grows amHdi erolbfres to fEtm&ll . 

The processes and techniques also offer promise in incre&ainig tttofe dJKtr- 
tivity «h£ imadiw^ £Bitoil pgrxatttps asE 

Future work envisioned for inforMation^maiaa§eaeiflit §5#®t<§m§> 3U&bi §£s tiKtefc 
used in this study include program design records r 
documentation, and user reference manual®.. 
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tlfae ^^gesofcftttilsirepe^wti.lAitivffi^er^ymat^ll^^tidtSjfeitferifie^ettiiQtesEip not so 
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poSSBidliiili Ida st nfc d inpmp^TmE^irtq-n t ; 

((4t» tofsrove tt ifae s*r§teimri. wti^hthQtfeisOTiCKinrt^ 

i) fndnd 

((35) %jply tttse iirhcdOreflailsMyKwoBfetnBiddwgnfelie new 

e^eroian e e t <ta- «psirefatiee wiewxri^e«!toi arctd. pe-w 3 J)tofeldLit]i^B 1 £4es for 
,ftTKtl(^OSOri On . 

The tpx&cg&ss^ls^ x^esIsteMiaMigrtwteLtbeiegbddiJfig- id&oAfeiAn this 

fettp ^drgmam. 

Omar din^Lil^idLilf<£oE^4^^£^a.b^ilateetm ®rnimpmir^tPdri«did^^®Mtitpmk^d^^iiation ^ 
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J&KdJaaar iimoQ]aibfil^£ieppi^^ aug- 

roimk^tiiiciin. 

((®) M. coojrdffin^^ i™i^dnigri< 5 ys^eifodtorf<H£e*^ text 
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By Y ’Tt3Ds^t: r " m emctiQHrprcgeneT^lhyitrtflif^lrjn'aEtjropr©efn^^ibQredtfoyn^sstrfngs of 
cfe®msuctlE« , B s . TMai ani Aadd^esi trhatjhfelnfa'tLi ^liafe^OTApi (purs'^r.pmoign&mrti^h%- state- 
mmsfcSBf, e^tc. 




roftteWoRD 


The Vehicle for OUr study and experimentation has been a combination 
of on-line and off-line systems* 

The on-line system includes the following facilities: 

1 CbfiC lll^ computer^ , witht stbr&ge^- fbrr 8^ 000’ J 12—bit* 
words of core storage f 6*8 p^eecaaccess 1 time, 
auxiliary storage provided by a $2 *000-word drum 
and one magnetic tape transport; paper tape 
thpUt/outpUi facilities,. 

* cb# 22'0* 1 charactbrr generator^ andi Ddtf I lt^indh^moni t oring- 

scope to provide on-line display* 

* iimt& keybbardj P saundire iAisoCiatfeea ll^Jhfet pen, P an*** 

Other various graphical input devices for on*-line 
operator input* 

Using this system, about VS ,O'OO characters of working data earn toe written 
on the drum* Any portion of this material can he displayed on the sd&Tfc 
the current working si£e of the display is Ife lines ’Of dhaHaectoers each. 
Basic manipulation operations of scan* move* copy* replace* delete* and 
insert, can be performed <cm entities of character, wdrd,, liine,, ^or state¬ 
ment ,, When manipulation is complete* a punched paper tape suit able for 
printout on a Flexowriter is produced. This tape May also toe re^emtered 
into the on- or off-line systems at any future time for further ffiiddlfica- 
tion or manipul at ion of the data.. 


The off-line system* which incorporates the I6QA and a burroughs 
5500, allows one to specify general manipulation of tie text With straight¬ 
forward commands punched on paper tape toy a Flexowriter or teletype*. 

These input paper tapes are processed to produce a fresh, cleaned-up 
version of the input; the output of the off-line system is both hard copy 
and revised paper tape. This output may* of course* subsequently be 
processed in either on- or off-line operations* Using the off-line sys¬ 
tem, substructures of text of $*ay sire can toe deleted tor woved With a 
few simple commands, iiew statements and substructures can toe inserted as 
desired* and existing statements can be Modified-, presently * tu&i—aroUnd 
time for the off-line system is a half day ( dt More. This makes It More 
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FOREWORD 


limited in Its applications than the oh-line system; bowevet, some fcasflBS— 
such -m updating operatiOhs-are* easiesr tb perform off-line thanu on-line. 

We cdffife, then# to the basic and Visible difference between this report 
end other IiB Technical Documentary Reports: With the exception of this 
Foreword and other lltttt matter, this report is produced entirely on the 
on-line and off-line systems that are being described. Certain SfeatWHes 
of this technique should be noted: 

• Statements—bebth%* subheads*^phrases, sentences', a pror 

paragfaphs-arec- numbered! anad present hdJ inihtLer&rJChlLcal 1 
order. These statement numbers are one "handle" by 
which a statement may be grasped for any of the opera¬ 
tions performed on- or off-line.. 

• References ^, which 1 ' appear at f the 1 end 1 ot£t the report’,, are 1 

shown in the %«kt by their •computer mnemonic 

Ref ((Shi 1), rather than by the more familiar sgger script 

notation. 

Detailed study of this report requires familiarity with the terms» <ocm- 
cepts, and computer-aid processes developed this program; these are 
contained in itei (SRI i) » a copy of Which IS printed as the appendix h® 
this report. 

Under Contract AF 19<(62«) -4088, ESD has sponsored study of struc¬ 
turing and manipulating techniques for management Of informatioh- 
specifically, the system-program design documentation. 'Other projects 
supporting the program are a recently completed project for Air force 
Office of Systems Research [Contract af 4‘9'(<63«)-l'a24], under which the 
basic conceptual work was done, as well as the first off-line manipulation 
work; a current project for the Advanced Research Projects Agency 
((Contract SD-269), under W&ldh work on information StTUctWf Ihg, basic 
Working methodology, and the higher-level manipulation processes in the 
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FO®EWD(JffiD 


om— liiiwe lar <fe oftaii ndpitiqn a ; c arrfunar part*jpert) y&att WittoiMBltAemaiaiMeloinidautical 

andl ifeiotCo^TjcrfittaMS whlisqSiH^iffipitcirplcontrol 

tedtaiii questItettatropepsreiifeitttiotffieutfSaMdastdtfcnt toff tfnhrd 1 onnflataipiiiatiipEHl^tsive sys¬ 
tem iisrrebfofeiittig* t&fchi tldefchffert&v <q<ivptkbp edql and!interostl4ifnarldn^tgrpscin poured tpndj ject at 
StartfitmdnReeseEohsH n £ ti &tiitaiit®qi d o n cMxi a*ii its to fctereiiiro££t 1trfrf -eQ/Meiri aye&t em was 
deMeUnj^dd. 
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SBGTCOM I — INHK@Oftie®IDM 


X BASIC: R©LE OF PRCXEEGTWnMIN THEhPRQGRAM 


la To e^^io?er?hd^ssib^k©K' , (iflitiimg otfjse^tDguptefeely coupled 
computer aicMforfparfpmiiftgTsi|£»fit;Jtfi9Uif i cant 
information-managemefiMastes, by developing and * and 
estpeni wMitta pioyirdArtfbr mati arwrMn agemen n t 

tcchniquueifoifoitr own evcrydayriideyvi th m Ihfetpittgramr program. 


2 THE^FORMTIILATION OPTJBJECTIYES TRLTHE ORIGINAL' PROPOSAL 


2a Hie sppetflcTfcbj etetjiee&tdfrthe piopoaecistudy'we totudy are to 
devdfopftsyijterbsr©f h^dvaaref software; fteneeptsrand'witiiptteri i msth ods 
thattvwll perra*trdd*ofci ten e operator txperator to: 

2al A«d^e-andrdru<ttro»fnft»nMt)iri»aXpmritity^and i&ntiiy and 
mHfie^hdth»^iffcxrotiyiea®ddd the'capabi+ity afea^at ility of a 
human not aidecHn this fashioimshion, 

2a2 Update the information structure in response to moree to more 
rapi&chantpton ifAtoMoiPCfrluteKttee^lftaiffe^ohldJi he could 
premfously hata'aeconnnwlafedbe'^. 

2a3 Retaidesr aratadb na pile tig n if leant *i A fermatio n frmit i o n from 
tfa^ structure m©rr.qn^ldylanRJyornprehemK«lyji3 ively, 

3b There h^ b&mMie appaBeHt qiratiftCJEtJo'iTAfialtit n of this 
original formulation^ ton. 

2bl Omr\\wr-b]haSd5edrrtEnhirnqsat30^ thfe*: for the 

^peof ftifb*ifiatiiHtieedsieMteWdedb6ii(d bdt wehavetn«sft have not 
resthcteddiistbiai-tine mdldawealidte^alB© fcapterecLsc explored 
and gained wsnCmjiiex perienr 6ewi th <rff%ne fifim-compnter computer 
cooperation.n. TH&pragraKrdtesi^doruiheff^lisrtaftMyi study 
dtscoasecWn Suctieo+ftfiins SKe’fexamplesofttiifiirthis this; this 
repoir itsttfeisiano , tfeean.o ther, 

2b2 The IiifiSrmutibh-Mategeineerprojcctha^been teen 
{^rtteiludyffitiniutdtedjai^Mided'bytliepotentlah potentials 
opened ufi^b^hifctaperaiimtefttturtfffdMie off-line 
teat 4 proceseriTg , i system?teOjur ^farmiflatron affobjectTveTi' ’'actives 
Must now t&^ehapftiwithilittbl®mW set-o&needs aricine eds and 
potentials. 

2c The otojdetit 4swe persuerm ‘t+i i inforinati niff-Managemeht^geme n t 
projJhsfcaratesFecntcdvid^^BepaftfcMarkhldoCiar kind of 
user^sy stel»resmireh,' , ii±tjaetrentse'deferibedmRcffOSR2|. Ref {0SR2), 
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SEtEMON 4- is INTRODUCTION 


let The tOtahcontextds*' the many coordinated aspects 1 s pe c ts 
of human inteflectuat effectfvertCssi^ntss. 11 

2c2 The particular aspects we explore are^'ther "the 
coordinated setmf concepts: conventions', niethods^ratidd j , and 
skills" which enable a himinuprobtem-tful ver todiartieslsp mess 
computer aids in managing hM Workinginformation/ ton. 

2c3 Thfe-inuhidei^chentesiPr strnctilHnginformatir>m-i‘ tion, 
arrtculatiftgiit in spfcciahways tcMbrifig'out it^varioris its various 
kinds ofSigriiftcahce4e:g.,isee^ection III); techniques techniques 
for modff^dg, updating, and 'consulting ■thisho'dy' Of b ody of 
structured information; plus the hihtian procedures' urep , 
methodology, and is kills thafknft these together iwftran" Into an 
effieetMvfser systen^ten, 

3 METHOD G5F APPROACH 

3a The overall basic method of approach tfaroughout4!his th is 
projectth&s 1 beener: 

3al To takerreakdiye information management problems le ms 
from our own working environment.'. 

3a2 Tto dtrive-tentatiyfelsoluiiorts that utilize thti li^e the 
hardware and softwa rep rod tfcts trf thfe Other projects lir 'ts in 
the program.. 

3a3 Tj> implement these-solution^ in rdiigh, preliminary, tnary, 
experimental versions, and try them Out, in order to gain to gain 
working e'xperiertce cis'trbasisTin^ev'alniiting tlldifeig tlieir 
functional weakness es , *an<ipbtentfcrfst la Is - 

3a4 To corittnueTrom thfc: point, modifying tnd addhig-tO 1 log to 
the systeheto evolve continually better solutions ahtffo'ns and to 
expand the'seope of problem's-being*handled.' led. 

3b This basic medtod'bf approach 1 has'two unusual3 ual 
characteri&iAsiee: 

3b 1 Wermufct largely follo'w where the problem leadsteeds. 

This iiexpiofatory research? without AprAletcrnfintd 1 * nnlned 
itinerary; the needs-brought obf inWtirVharfging anting 
environment iMluewce tfur C0uts07“’t ■ 

3l>2 Wenttu'st coordinahrclosely With the otherpr ejects J e cte 
wlfliiiPthe programyhy devMoping, applying, arid*testing testing 
produets theycamnse; and'uslng ' 'die prodectsithey 1 they 
provide.. Tfitfchangihg possibilitifes’of ourWorking rking 
environment influence our cou ! rse: n e. 
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3<? Thf Initial, more specific formulation of this general this general 
method of&pprnachj' , govefniftgT>6ti\vorbiretlid^artieC-stages Ller a tages 
Of the project, had two aspects, a pec ts. 

Tfl^prdjgcY^Wtis’’f& asfenne'r'esfrdn^lhilityrfoih ility for 
Sp^clfjlh^hd niditftm-iitg^irtjaa oVter&tl wa5r,3tn.l vay, an 
lHfdrmatidn^an^ifl^schem^ft^ the working info'umatioir >rmat ion 
iltVoli^dthtotlghdtlt alttheLprSjett&ih ttep^gbant;.e program. 

Tihis w^uUcMnciUde S^cifyltig-tfie foimftmin^ruc tur ing 
eortV^fftkin^ the tertntrtold^yi, and'tbe |«dcddte-epn*cedures of 
ififdrflv&tfon management tb lit fdltbWed by-tlWohr all our 
projects* . 

3e2 Witluhl»ome i GmatferWBca1" area (representative mutative In 
i&dimensionality )Mt more"hfamrgeably t »detirtiited iftifertited In Its 
scoped weWoHld Udrapidl? a£ possible specify, designs ify , de s Ign , 
implement,^and-gaimworkiitg exper+enee with an actual an ac tual 
information-management subsystem incorporating f otfr-*w our 

computer aids! . 

3cfa- Thi^ubsi^stenr'tvas'tobetcoriceived-a^lved an a 
balanced', ooordiMted ^et'bf information formats antformats and 
stmctitringrconventiOn^, termjnotwgy'and wdJations,notations t 
and proceduresfor ^nteringdnformation tawdtlon and 
maintaining useful up-to-date records that could’be it could be 
quicktyiamlrfle jSbty cbnsultedjs 'll ted. 

3c2b We would select - an area where<theTqfaTrtlty,quantity, 
complexity, and variety of information, and the t and the 
ftmctldnalreqidretrientST’Wfers sMtafrenoap so*h»t#e 80 that ve 
coufflhderelop usefuhtiodels add evaluative techniques.;*chnlque s, 

I EVQ.I XirfONTOI' 1 0 LHi WO R K 

4a The spceififcfaireardnWaHyiMfeteitfortheiTftilcarftr the "focal 11 
study was a body ^ status bifbrmattoh about the ptogrhidndng»rograinirdng 
work iiiprogresscAritridl scheme oftas^deffiiittoft^mf f inltlon and 
status reporting was implementedtfntPopertSted fdffseVtrat r several 
months (^©eSecfidhIdf|. . 

!»(■ Wefctund-thatM- tfii^etdrifc becomes reallyme a really 
useful bddybf worhinglrtforihatiolFWfe iv0uM'n6fedfa1 - rfrOft fhr more 
detailed"task , descriptions,tddd easier*Way»of modifying of modifying 
them. 


4a2 Tasks are hierarchical.in ■natui!B^4d’-give- i a'detailed' , ‘ a detailed 
desfcrtpfidii of a task usuallyTnmbfes isdlatingdts isolating its 
subtasks, , together with the resources; constraints,: ns tra inta t 
method of approach, etc. etc. 
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SEGTW)N l--Hi INTRODUCTION 


ta3 Tie" 1 i n £ed*<; taietn dMt'tejtotTc taring d&uivijnri cmarven t Ions 
(which had meanwhile befe»devik>ped within the ARP A, ARPAj 
5ASSA, tfnil irtt4*m®Hy-Spons® mdiprojcctPi tWaph^eoda pt very 
haturnliyipD itepre#eutmgftH^ 8 ity|jeiSi 0 f rejufeonshipre lat ionsh ipa« 
Ihked^dCBgtetatt^oetotingtaif^taring of a 
testeddscriptlotlf 11texfcs 1 &fiaty sanfcioivhlateter deptbriwghdepth might 
heratevamot usefol-kfttie jjartitMaraaseicular case. 

4a4 We swornfounsdohla fe* {fimpqperafiatral j'A ngn*a|pslng status 
tfasbbst ^ogmgmin^BgslctdeicdphoH iydslth® dascrfpteode script Ion 
oftMeuirenfetdtekCtethe prGgtam tflcagnam Hue ign. But 
dbvtousi^hM.t^etjjgevoK'i'fig rttedrd'wmrfdibfe usefui be useful 
fc»'otllfer«pniposes than than i&puWo tr®Hfc-ihorBtotH]gc-monltorlng 
nsystfewr.. 


%5 Irtsee«e*fcdi ketypfqr jnftsncfe$'thatrtlse$e hhethotkese methods 
of dfcpidtirtgKfee tied^ere'catdsneouhi.proveiVtrj pcweetfety pcwe r ful 
ford©cume*tt&iM of out (atari Qttets othe rs lr j prorgttirarmdg^^eihem 
de vdbppeeHtwwrlc^. 

4a6 The ffi&t anduffiet^tu^ami^terc^^tessesifote *s e s for 
mddifyiiTg'sacfcbv@lvirrg tttj^cthretopramifte^ flihfce to netke 
updatftflg thfelieiecawls aaliy amd^uajk’encaigls sonhugtheso that the 
systfetra desighaseor pragranwrertrattr actmiliy:tiuabi$y do his 
desi^i^^eTla^ncaidihgMai^sfctecKtwar^’^thws«iay) this way. 

4b Our more reeeirt actkdttMt’in'Bestigated tllisKfred i this area In 
ssfedfitidetMtaS i^el4asvie^afflin@d-ei)^vnrail wr overall 
inJbriBattdrHuiana^ieeBtviygteateffittliedrght ofito&tonfpAter computer 
aidk iwWrdi-bthda proj sets Interim ddeiavai fab leva iiteb Tf hfcse us. These 
new stttrctertirrgiepnvendens tod^i^tudssing abihiiep jabvedtles proved 
t®beew«H^ite#fe^dScribingi3cfe^er^pr^®Brr program 
Stfcnutttreres .(OufnruteiMtdl ^»gram-dcdgn^qddi^iOH$,are^Mon3 are 
describScHn SBcttonhlt^ III. ) 

4bl S y,s tejfl--progrgEmido(iu m enrtattan has ofieredfd’fgood a good 
workoufcf(fCjfce^hewt<^aWl^^lfr^fm5id4tvpiiefyttod variety and 
co 0 iplexity/e»jugkto testtfeatotiventicms'^rrtjprocesBds. processes. 

4tb2 We-htwe d^dopedanrddtd Some ©Trtee^h'etfrnedw fined a 
reaso mM y adequate 4nd TO@abke»et -<rf deistriptivlc sc rlpt lve 
t«cht^u3^foi p reccrrdiug'tdriipleKrprog^iiprstH!recnres , ;'nic ture e f 
embedding theeelavan t r ki nds: fAiuppferaeu taryjfrfdfmgti 6nf o me t Ion 
and comiBHatar^ afcdietappMDpriate {Aults . ptfflifcs. The 
ittfiiramthJnis feMatti^tthgg^dt miiiWii^^'hi spto#- In special 
wijys tri mahfeehittd usefully-iTticnlatesdrecouslteddTgiverl, and give 
ettflirt oompretaetiskmi 

4b3 We have atembeginpBR e*plefl®howetlieg» same 
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SedTIQN 1- —s IN'tROCUCTION 


sfttrcntrean&ptfoaessiwg Qdtiverrtionf? i c6ft'ldv beusdd fop used for 
develop! tiga progranrde&ddptiorintlijle the program Iprograin Is 
bdi^dd^igft0d^hdi^itten j r !Lj to T ifief)rpdpaCe descripti v&e ac ript ivs 
TOcfteriitababtdataisrtnctutest Teoord design rd design 
consitexft4>fisiaadaaWfcidi©oi^ txplaan^specMicodkig ial cod Ing 
devitesf and»5> m*. We. heperto developa'progranmirrggiaitEiirig 
methodology ideoipcpatmg these hktetteditghPhttJa^iont the 
endiWe%niproc^^,eprtjviding aa teitolvirag «p-tb*date up-to-date 
reiPordioftfK^twork lniprfcgrgss. vdi^fittteery little 

reworiMl^tfhdldes^n B^i®rd'worrid#iehlJ)eeome the final the final 
docwneritattdn ®fafie*ftia shed progtaipp-^^mtsual ty.us ually 
completeandlisofirifttocumerttation * ion. 

4c Tte new stitccfcmP awd i-npi-ooeissii^-aitte wMUtfctvMl also he 
valliaffleto te inaseMceaoMther ififoMiatioiighiaiiageiheatrtmnageinent 
needs:: 

4cl THe^prpwdd aefaK nfoie flextb 1 £3®idLb lefiind useful 
framework ffteDur groapdiKiAne "file 

folttoif - "deSeriptrfrstvewwrkod ameaarlier ieHhe projeet; the project; 
a framw!iork‘fof eKclfangprag' and rnargmgdQfiomTLationr andionj and 
for maintaining an up-tond«te eentral fitetnK’tefereBce'F "reference" 
documents (^auhhisnour anpplainerrtafy.tef^etw^^'&MI -, 1 ', "SRIl/ 1 
priitt&tfcs an Ajppfepperfldbthte repoft). report). 

4c2 Tfi^jr csmibfe^ppliediwthrntnit-rexterncdx'itatTOri citation 
tilde andrdtociimejirtsp tin,order- toteeardfo and ciafcsrfipth® la s s i fy the 
conteitt.ofi3lffotfc files,S&fd'tQ compite mate®kkefcw "te r ial3 for 
spedM purposes. e s. 

4c3 Uta^ pnovidddhteeqairedtoois feardevifing devising a 
neai istic* and'mdbiie'tschenreifeifestatu^reporti ng- aftffrt ing and 
tmfededfllt^rtJwhjcbrn^mld allaU' bdth arrfeorfeieffective effective 
coordituatitigrof gi^up^ae^vitytrndJavnortiaecurateiCancfe’irate (and. 
less btkrdetsomepm on i t®f fngrdf inditdduallprogsess.progre ss■ 
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SECTION 1 k- SUMlVIARfrAMTDXOKGEllSlCWfi 


1 TBfe^oInratoWfdatflffeiaffthe^r&Feported here anrte’thdtdie are that the 
work itfeteteSsfpatet afflantex^erirtietKj jwrteflrthjs eijSMmetetdb ex per ire ntal 
envtirmrnerrtT ^thfe^wovlcwa^&oordinatfeibwtsh‘seivdral ethers l other 

projfefcttfmd* rtferb Va»a<?^ mon aspattwf^otststfa^mg*' trapping " 

Invol v«d\i nlthOitedardi nateULupproadopproa ch. 

to We are^xperienuiwiiig Irtth^tthputeTiiaMed^drtoilig^ orkl ng 
t(Khmqaaeas®=waywo^expioipiinig tWnpoterftM yaldertlnl value, 
Tlim^jounmata^pratoaftist report ®fegxpdrieifce , s<swtttAeres with the 
aitfc wcdiave/'* debcteped >and aniassessffimfc ©fiehdrof the 1 r 
potentiated . 

Ik Thfcprcgrdfei'S'teodrdi'nated whtrothctddeac htiarfrw]a i eh. .:h of which 
is' devetopieghiidkfdrsorne aspetttof fittirtvorkin’gisyKtafn^r t system, 
meanwhile usfrfg^ndJevarluMimg ihnowhMeveJopnieirts together together 
witte tHcrsearf the dther ptibjeetsirojects. 

k* ThiimsErmdntahiati'orPtakgs place byrappfyihg th^plying the 
devdopeditotds feotir everyday*work:/ ^Thtes, thSpadutatsofiroducts of 
ourworidarenstsettby il^tO’hnibroVe ottrabilityno’tid ottiy to do our 
work (f.S,,fw$ are "hoetsftapping’^pping" ). 

lei 1 Tfti drepwt* i s tin'exampte'.ebboth eddrditration add nation and 
bootteliteppagnR. 

Id2 The report*Waw■®onipaspd;®rtl mddifieddty'rrtecios o^ans of 
conipdter afidsiand qBtoduodtidMecll^ren the mat from mat from 
computer omjSjtU ♦ 

he? The 1 inked(tte" ohtlfnd'butl ine 
appearmacef,tyhidllhhorle aspecteof;eufdefelopmdntteibopaent, is 
lntbgrah.whhlibhr way @ilworkiHg;rwferda aMaofl 0 u 0 .il of our 
writhfgithitMayy oy. 

2 Fdr thitlptejetcr^tteo^irdeulariipplicatioris'iQf thfesations of these 
techni^uee w@me rtakfcakipi utask monitoring andirompmer-progrim-prograrn 
dcsigun. 

2m Tie- tetek-mrmtain g tt®totetyttoaStai med ahjimviding artrv Id ing a 
superw&sr withlitefoimatTOW»ahotit 8tekitest»ipticlieand*iption and 
stettdsithtfr.wbirtd uMblmhbrKohfeetstte? s-Me ofrae state of a 
develop) rig. systentem. 

MS- IfrthtS ^arl^afdj^ity^tAthj^ter aids dtdnotfehtedId not enter 
tototHUieoli^i^bfflWsaSfbhtatifcnfo-ftBeiioaf Mihll«d-out forms 
and clerical'prbqedurestwere u&edr used, 

2a2 The computei'aM;! Were-tcrbe invelvto'in -then in the 
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aMlyjifcbf thiS ttformario'n^TnsStly my "bedtihg bjto he done by 
lafOrmrttiod-M-aiiafenrefrrreSearchCTs nribyrthe prograntmnig^rogranni ing 
saperyishrs^ ra. 

2a,? More complete ttesdfptionsijdfihaaaskS 'tiuondsaled; 1 vas needed, 
utifcii ledetS) the d&MojimBtilLof: tedihiqu&STfochniques for 
prognraamihig-tetkdfescWptimitlihitarntdaDht toulreie&ryout to be veiy 
pHMHfcsiglgi th®ifSwidghnfoir^#vtdifigS:oinpfeMri9ivecomprehensive 
desigirnecordsrds. 

1%4 ColtKequaftttiy, ftje fesfe-iflMkcwlrigiadtivity .be®arrtd.vlty became 
oVerahaddwedbyhts dt¥sprii1^-byl3ie‘lM_ti^eorting burgeoning 
possiHHitieithst eifeghddmecnttdctibn witohetion vith the 
progrmt-ddsigd aDti^hy.iv^iM.'is^iMy fo rerhkm^lorhianrernalri dormant 
unto? the rtiore ptx^ismgpfosftbilities oi'rh'el It lea of the 
progratn-dd'hgii activity tay^bebmievelepEddeve loped. 

SaS Wheit wetormtrar atteiiHiAfhaelucriKba'k to the 
tasfchMonrtdfing ftrot)tem;b thed^indief Ktiodturing antiructurlng and 
processings^ detfiglrretords tharanfc detfetoping'-m fflre r e loping in the 
present design festivity 'should pitMttelah atmwi Ideair a linos t id ea 1 
datfebdse and tcchtoq^sr^ithevhwhth deiitehasfo derive task 
descriptiofr'and status inM-matitrafcirnatian, 

2t> The prograiTMlesIgn activity ishrihted tbwardTtevefopiflg^ deve loping 
thsdofmS"fbr therd&rign records-and theykrocftK.sfestbf' processes for 
naanipulatihg itherhi erThesSare to provide a, coordinated meatrd tnated me ans 
fonrererdirrg ail relevant‘desigii irtfotmati(jri, afttFairitfitiort, and an 
associaiechttifeans fneeffectivelf(impute*-aMai%int»dificaiflBd mod if ica t ion 
of these recopdsrids, 

2b 1 We hawnfdevetespedttvb typesItfoemputeicaidii fiber aids for 
Manipidatifigithesadestgrilieeo^i ’^anaiid.ihe system-line system 
thattisas a cathode J faydt«br'#sptay fbriiftstpise^nefms' ins tantaneous 
stody and.rtiodiffchtihmctf 'record®, and* amro#fj-1ineAystem' ff-1 ine sys tem 
that provided hard-tapy.fjrinter autpattsf a modified of a modified 
record' aftefaeiormatjoh’shop" tdrn-drOQnd"dclay s round de lay. 

TbEb. SpperalieonventionK fornaming: liidtidgvEgidLinking, and 
taggrag4accoinmadate itoe pafcticijteras'pfiads.aiid-spe ets and. 
relationship^ iijvolvedrin arprogmniide.'irgiT ranwide s ign re cord. 

2bM RinExample, arijsta)f s(httmei5ftffSh?iy»eepceStotmBy represent 
a complete $ow dragitiiiiot-aprocess; e^ach sebpcooeasih sub pro ce as 
is represented-by a St^temeata^Braiciling Sffl&nching and 
suferoutintoaallsafe handled ibyarpeeial types i«f "lal types of 
inttr-statdmbfU links, links. 

Iblc' Useeaf tffislfbto if itrtependdiHisfclitol^fnt of the 
prograHmhhg,4angi.tage uffed;iarcy. juolrjttngua^e imy be 
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erribt'ddecf withmfhisfoiin With Equaltidvantage, advantage. 

2bM We MdiihattwithirvMk <bnethis one 
Comi&tetd^tstfiraih-eddfesigriSi-edoxd^OT afleabte t<wc are able to 
acttimmodatfe-aityROf th£ thrforrftettoirrhatis moitfotohl^s commonly 
foatKtion progt-aiirfistiiigh; fl&wphfirtS, 1 dMaiformat, data- format 
Mftds* agdandttar i^#<sficati(m^I^"®dli&ttMntand cons tra i nts. 

tSbMl TKbienani^^paitKuiEfc^iceijtetiiepiace In the 
nrcoriMoirexi^i^iparticularfciiwd'-o^MeleviBifi of relevant 
iflf(3rm®i6don. 

ZbMZ THe«timttn*etsiari)ittari%rtx{taintia&l% expandable, 
saw«i^weM«tM dttosdMf,o3Hl*-ailJft#y pdeessMtry process of 
desi^jppn, 

Sbfte T0atfoil!hitfB)pdfti(Sdart$i amenable taroom^uter to computer 
manipulation; it;al&ipro^de^ iraraM^nr&imzmd concepts and 
operatifehslfor fbttnmrttUMKa iiixlesignatffigl'Cftlisnating such 
Mtanipula&<toL n. 

2b2 Ttaepiocesses for w&rfcing^oiktttnr inregiittd f integrated form 
alldwrfh&ttesigftei' ttfiadtl ttf nfrfdifjowitto diiFftsptfadtand uch speed and 
fle&iblliti^thtep sAdht.4 record realty cocrftl ks^xilp''with, ' , d keep up with 
thff'CLrt-and-ttr^tfejsignlproteetseiralways Tepresenting thee presenting the 
current^tatet®fffoe dfsign* design. 

2b2a Th^on4mt%«tefiYistfeRt a'sd flexfbl&Brtodg&xlb le enough 
t®repres^it-uipfeomisingisegtaain^eE)!fef&fetlve of effe c tive 
comput^-^tideU^itogranifHTtiyctesigrKthFOugh iillhetgh all the 
stages; f^oifivnitialBjIi&iticatioffcd fihaMebiTggtng. r lna 1 debugging. 
Tfce u«LfleUddsi|n rlig>rdiwaultfigl«wtMl e^Meaarl evolve to 
become the complete €hal d'atitmeritatidJ^/ttS^dnct o&t the end of 
iftffip®HDosKCdrhis%J)fc®t»n!iafltegra»\ij(tteigyi£bfe with any of 
thiremefgrpg devdtopmenif^ftrwln-line cdtopiliog aftctm illng and 
deftuggMgr. 

2b Zb Til® offlllhe^foeinioffew m^l§effit thefcSShtieof the same 
advantages?; In adtiitidriVif dairilje 44ecfca.it ahy used on any 
couLwmfoiiaiitj ob^shdp-eypei cdgipetSbr systgMfce iTHystem. The 

basid techniques pMorm^nd manipilati®i^t xiatlon for 
program-ddsagri rrcards'aseithus.fr'aflable tnahtcftt le to almost 
any pragrasimere r, 

2b3 Pm vocahfd possibiditiifc IdridiMtSiefiMte im-line aids in 
detougghiguemergedn cannectrdif with this-' torn e>f desigtirr of design 
recbrdd: 

ZbSa Qiilklyynd. aampretfeiwtvely US&ning and 

stfedy ihg.thehieeoitfeee.'g!,-s-cnnnkig at stt^tfesH-edt any desired 
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l#^4)f34U^ltofctT>aP^1*yite64CTfig special’pdifcrtK special points 
ofiitt&i-fesr&y Cohtextyaairtytf^llowirigy following 
cK®8*efe#fisaselMcs. Links. 

3b5b efitprocetfs n of process 

bl«e£fc4f atfy45^el,^i^JleM^.iy?.c(Snnpsd&eiR^eC0Tnprehen6 ive 
fdtttaS'for frating’Tfndiftsfppiftg ahiW'or fwtrayiiig f o r portray ing 
i&e Tesetaalts. 

2b5c* KjSspiftg-ftratk^fihypStft^sis.laiidaff 1 e>/idente i f evidence 
heeded andA videria? ot»am&tt a ined. 

2feM Dedaiaiigighd&surseVlfarbug*Trorrtth$gatheredhe gathered 
clu@s. J . 

2b3e Qtalfely^ookmgtdp^setevafflrrbfeT'enee re fe rence 

Ififorrtstsetoi- Sach^aS cfy stem BDiWetnionsWeptilMieM , equipment 

chaiifetetistitS', J tEtc/’, etc. 

3 From ounrxperiencefBQ datd, wltbft^lude tharthesJeJe that these 
desigflpre cord rethhequesbff&r proifitengp'msiMitte ipaks ib ilitie b In the 
foUdwin^aysy s: 

3a lisp iriMilMdpB%rpnn@ffE(Si prodfoctivityicambb't ty can be 
imcreastecHf hi? d^otfayjr&figdrariukBSillja rncampdrafe' an Lnc o rporate an 
efficierfBTrefcortbkeep4Hg-«yit£ni' espedisfty iFthe^Ase 1 ly if these are 
Useddid<ronjui^ttajilcMthrc(Md|kitei'aitft'ftedesi|ft t ftnflor design and 
de&nggijigi i, 

3b The pradwidliyttywlf^ cocTperatin-g:gfOttpf oftprograimnerf programmers 
may be intreased ifcdachlnftkat goad ese gf'thfe unified f the un 1 fled 
n^ord%*€feping ! ^tfflps , W3iie wUHanjf eyMfatige«x)flafejanatiofl infornatloti 
among thewtind^didtllifeir'thpdat'ifOfpajratbim'e’tofthdhfe leve both the 
unifdntmy^ovitledbystahdardiatiittimc^rid^etspegdi'itBil the speed and 
fleei'bilil^ylprt^videti ^'iMiihreeraidi apphrcabldB appl lcab le 
compreftefmivfejy toyerthe ,r ga ( mcrt of«®ldvant‘reirorddSWSsigflcorded design 
LHfbmTtatiMon. 

3bk Sittthiagrqaprm$vitaWy llahgds iteaa^es Its task 
sgeciffifdticutduringBh^iteigh^rde^i^TSiB'nows. The new 
tatdJiiiKfue^ro aridfilexjbfiitjftnd flex lb ility 

with wkicfi itach ahhngteungeaBcammcdatatoi dated. 

3c TM& wSfttiW.glnieth(!tdblo§y ofiSfs a fffrrtrofa form of 
M ^df-QwiumefWingi'ystem ddwtopment.bpmant, " 

3ct TffemniifiMfle^igtmedojd.embotfying-Hlidj^ing all the 
relaje»nffspeci'ficati6Ag','sctoiisrttejratrone^ tfeywfllons , etc., will 
evollv'thibugh'a&tthe-stagds*oftM^teSign^prObessle b lgn proceis, 
becorm%th&Jcnmplet£iTrt;‘el dbfchfnentatiofTdf thfetysten?.’! the system. 
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SEGT40MHI- - SUMMARY AND.CQMCLUSIONS 


M Ifi sulAequemty ^lan^argrfeystensjtkSfhaite^nl designed des igned 
and docuffli?Mfed5in-^Liiy^/,Hhese Sametteehnitqufes nlfeiv new allow new 
desigrppQssibilttiel,itt)J9e evaluated or irnffleiherted quiekiy tad quickly 
ar?d corn^lJ^dfy-.y-^^h^eftt^dunlientattOTi^-Obtaimng ferittubis for the 
system modifitliriori as well .veil. 

4 Ourwoitetctdatetoi ngrtego the ft)llowmgfconcl«tTons:onclugIons 
about oungeneral-ap^Mip^irmch: 

4a As air exploratory tucti Gt- bOotsirippi ttgi sapplug Is 
Simulthaeeusiy'pro vocati fHfsputingitOTdftnil, and veil 

worthwhile^. 

4al Dependi ng upon i©ur trewly^d£vdk>ped t£*?hnr«fuesL in out in our 
own work iirjedtsti dowu-Kr-.earthTealfenrmtothe needs the needs 
and possibiiitiei; Avrth whitth Weiconsern ourselvesOurEelves. 

4a2 While thfc totelfeim’ofithectfe^ workkigfnieilhod iisrthcd la 
being ’developed? ttye many iuipei'feodone anthns and 
incoBsiStehcaes are acontinroaiiSduxoelof frustfutiofl, frustration, 
even thbugtehh&yfprovrdo thd'neeess'atyrealwini, realisuij 
oriewtatiort, and xtiinisltitonlation. 

4b An importantiijlpothfcits iiponiWhaotttbd experimentitlirirnt Is 
basaduslthat’the. changed inyworking'^ned^do logy and logy and 
language* (the forfnfutf orffe's wokkivgirgda»d)reequTt'ed for quired for 
effectiysiy* hartfieksirag- elOsely-coiiplgdcoro^etfer serviofes,r services^ 
would pro vemti£asriasritnport&nt uffd*wdrth jdjlwdestgn of design 
attendolias would dtedevelopmerLt-oftthcteexfortiputer computer 
processeetheimelvesv^s, 

4c THfeiiinked^stateifie4efiei , raitt if only ifpriufldve fjrstefejsbe first step 
in structuring J our workiugTecordsrBut'Tiss i rnpact upbn 6mpe 2 t upon our 
ways ofttMiikm'g'and ardtteng)dp@} the«tcompirter ‘processesiWecea s e s ve 
have developed'andiliheyvealstlf ©tfuture possibHitie^thS! ities that 
tikes^tfrntriatetiea^slttsdri feel that this 11 'methodology amdthodology and 
language 1 *''’h^pQthbsisr'Has been verified, If ied. 

4d Tihere areipromisittg possibilities frittfuturefexplrircttian exploration 
In connection wida 'pBogramrdasigtrrecoeditecords } 
exlternal-referettce'doeunientation^arldTu^er reference re ference 
manuals., We hope 1 ttf pursue these applicadonk’ , Btfuture future 
work withiiithd progBamram. 
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SECTION m I—PRD@*s®a£DEBiaHIRB*SS»^ 
BAKU A-BASIC RT3LE& S 


1INTMTOTOTION 

te ©fnhffi'fteAtofiqtiesittfKfcribcd " below fres! be lew i3 to 

pro$iateoffipl§t<l»aM ^lis^jnfni^ti^tsraiepssseniing att presenting all 
Oftlteienjlfflposr“fent, <f&B>t**-ad 0 fitqMbcrifebltmps,,etE(?lationshlps, etc ,, 
IfcutoulcHu&fUllf'6&feittefecl ifrro^endorfciitg refcbed Asking record of a 
program design'. The SBtes ar® not intended to Jaitertfiietsto force the user 
tab rigii"i&^fliz^wly£<4f fording his mudtlng his work; we 
imf’adsicad^bnvemi^tdnthfoiiMalisfhfTOfrfj'iwti^re'Wdfeftrhere we felt 
ttatthdtevs^flswdefinitfi'ail^at&geedi'^OTl^rf 1 to the user. 

lb Tlfttoliitlfisiiaieilon the 4 olldwmg?defimitt<WaMfinitlorLs and. 
temointoifeyny: 


IM1 TKa endl^feirfro»^^^RI19^4lslffiie)i. la assumed. 

Hr? Lett tPRElSTl-' r V ,1 p/dqer^o^STldf rejffisent dtspref ent the 
actodj.procrssTTspres'ented c ai«I"descrrbe'a b^eSfUitibed by STl, 

a BASIC RMEB? 

2a All deSeriptdij Is" wtittfen i«®titttmed^tat£ffl'6nl ,h fOTn<’ statement form, 

2b A dteiglriitestdpniDi^tffeiiBmifufter pOBgratetofl^feeram contains 
se^afedisdiletttJq>e£ofcytpr^eritsS ta te roent s : 

2bi Dfescribi%bn initial tpddifkatieamJiffireRlfehtr^- requirement, or 
constffHftdnt, 

2b2 DescrMhg.itht parpo^emndAsaga&f tteiirftished the finished 
program?!p'of'rnrstluG^torK»mdone'whO'wanmfcrufleittafcf to use the 
programs. 

2b3 DescriMhgnfC(»iverrltefl , ,rrhle,B£)|-defiifftiostt) definition to he 
used?,vwddi ; the dPsrgri dedwmeiltwfaeilftate facilitate 
deseriptiphlon. 

2b4 Dtewmbfitgabe ctft^sttadftire.tructure. 

2b5 Represeiftrag'amd dnstribing'ari'aetiial progratua • program 
processes: 


2b5a Afrnandi’ehjeetkcfedetstaseittront fdrthesrotnputCr the computer 
trare^). 

2 b 5 b A source-code staterrt^ib^ > an>mftlato& translator 



§®0BLfgiNl!Il— P^QGaAii^PESlCNG tftE&GBfcSt: 3 S 
PABStt tik — BAiSie: HTOESS 


pEf&rgtsana. 

2fo5e A h%ttfflrievei’StkteifeKl», , a4ti-^h6se ¥febstructifte t rue ture 
afl]thfeh©wbs^<stelIgtsttetoertedsamj^ Ither of the 

above type* s. 

2b6 UsscrififalggpBpai triik&iottkcticy i tMetigm in design. 

2t>7 fesciiSKlf,soffi(fiaspea^(rf«iparticularpiooe^singrocessing 
stfct&f. 

2c These typ^siof et&teitebtsieBit be distinguished' tw* liahed in 
several ivay& r s: 

2cH By- th&iext«®TitentuJf-Itlte statements tate ne nt. 

2c2 By tfieenatute-of thd nfetase given ^fd statdinent.ta. tenent. 

2c3 By a special tag in thdstaftbmentate ment, 

2c4 By being pntagggde4i« whteh cdse4bedyf)efis kssemfcd as sinned 
t®. ttedhblsarnaas that dfthte fitSttftighfrsetrdd^ber source 
statdHfrefflJt thMis1ex^i(ri%4&g§&dy tagged. 

M Weitear Ide^w-witfitenlyrtlie data-inda- and 

proems-KMfcripttorttypestHfetob tdpie&enMhe^m»tfeskhee&r *atest need 
and ppssib!bty f<1f irdprovri]grd©diffirnettadott)Ofepti'6gram!5. programs. 

2e SpeciMlonwnferofil for processidescriptlnn aidptlan are as 
foll&wsc: 

Sell TReestaitelaird'cdnve«tr©n&from RbftSRfttfa/eT’askinBed. assumed. 


2e2 Tags fdr prg<zcssestructtn^»4tifehe givbii targ given tag 
appears' iiiSTaiJl/t Msrtha a^fflcrated sigtrfftCancfenif’icanoe : 

2e2a *p ({dt processjessSTl refifesents*end , dfescrabes describe 3 
a js'ocesgss. 

2e2b *c (fc& (romme^t Usedttavo twaysfsy a : 

2e2bR Appearing)# thte head of^ITl; After 1 ocatithrr location 
nuiiiteer antLiram<r (iBdhp)^cyid&igAatesghat6Tl + hat ST1 
and i fetsubsttudture 1 iraxomiment rathef ttarf v e r than 
prwesststattetienferi t3. 

2elb2 Aftpeartoj^iiUhcbady ©feSTF; dffejscaiiter some 
rd evant brcjccsstoesi gwatioia^d i ndi efttes Ithkt thee s that the 
reiwaiHifig^ekejef ST1 p^uprto^nitotag^is to tag) Js to 
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SECTION III — PROGRAM-DESIGN RECORDS 
PJgRTA — B&SIC OTEES 


l&£tife3t&d ( St& commentIttfbrirtatianje. + H STt.and Rd and its 
stibsffcdUtUfc&ardstHl treated dsT'p*SCe!ss'i3 process 
statements. ♦ 

^pksew^ftdrdtecBitoisdescrlbes 
dafe^-ttfdt^reattrbe^tored M tfi'e'eoihpifter, as opposed, as opposed 
te 1 pNfcesSdsjfo b^ stored and executed. 1 *a c u ted. 

lefd ^riffoifsubrddtinettirgTl; repr&eftts arelosed a closed 
SttbfOiMtng'*«(an’d>‘iiiuStitlferfefd»e ife named)natred), 

mte %Tf4iTOSAS$£) ThelMmamin^itext in STtI, in STl, 
bettweftrthfefiig ted the end of tfte^tatthrteift, Statement, is 
composed of iinesrof OS AS code, formatted a? for thews for the 
asseffthierr. 

2©2ff *f 2fqifinCompkffe)let¥be suBliSt SBL-STl i§EL-STl is 
i«compret^f.e.^it does hot describe PJtCSTle PRC STl 
conipletbljir, 

2©2g : ^Bb( itfdH'ccteptostplfr'btNv’^e lsW )t>ast4ftieleas t one 

statement in SBL'STTffas Either telsttragorlih t&g or an *lb 
taig,jortftottyt^tfs^ U&t maifdafbPp.'^toiy,) 

2e.I The normalxontrOtsequenaeiffijej? process flow when' flow when 
not directed^ dTChoFCAfcL lhik) is^tsdnlfowST follows: 

2e3a Process control normally passes JpOttFOtttfrom one 
sfatemen^^TS'/tbjitJtisd&iccessrfr, S©e«Tljr, SCC STl. 

2e3fo Control bypjSSSes atiy non-process (e.g4 s ( C *K* / 

*c-tfcgged) stateteftit/' nt. 

2e3c Coffttof majhjiotpdss *$by afiy„mbans)'W4 3) to a 
statement having n^d tag tag. 

2eM Control maysnevep pass to an %t- tagged'- tagged 
statement b£ any otherinieans'than aABi&LB lififiU 1 ink. 


2e4 Branching operdttbfis are asf Allows £ ollovs: 

2e4a A linfci'lTOfNMl)!' appearing in a statemeiit teinent 
indicates transfer oftcontibl tottfce siafem^nrnaibfetP^nt named 
Mil, under whatetferconditibfiS arb specified fti thlied in the 
precbdirig'text'ofthal statfetneifBtement. 

2e4b ffftoiconditibWi speSfied ftiTh^^ecfediifg a preceding 
ti»t+trati8ter i§nmcbtidi*ionlli it iona 1. 

2©4c* Ifthe-specified cbitdltions^f^bdtmet,’thfiiot met, the 
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link is ignored and control passes on -through th&restigf the rest 
dftftd etatemlftKent. 

%&§ Sul»tni*IWl?«illParefrft&ted&SfdlbftvS:^ follows: 

2e5a A lihk*c^ML(NMl>'' appearing iiwa statement teme n t 
Itfdiioeetefl J11 to the 
sfcttCnlEKt named NM1, under whatever conditions hfcfrns are 
spiclfifd4Atteptfeeioyuflscreitoftlfevstateifierthe statement, 

2e5b If ho conditions are specified, the Jumpisite Jump is 
uncoodaiohattil. 

2©5e: If the specified conditions are hot met, thtfiot met, the 
link is ignored, a®d,(aSWhd»cowtrOl returns aftew turns after 
subroutine execution) control passes on through thorough the 
mt%flfie% 1 69tent(W(etnent, 

2e6 Sublists of process statements are treated as treats! as 
fellob^: 1 : 

2e(k IffSfTfe ipr&c«sg-desfcfiption statement,ftS-temetit t its 
StlbB^SB(BSIXl^ represents a complete description of or ipt ion of 
I’KC Sni asm Set?Offlo\vf r-oPtftr-prtJtesseSfeaUh t<=s, each 
repees®Bte»hyl^statenMtt of the sublf&r s tib Its t, 

Se6b Thefi^trpfoceKs StatementhfSBItSTI tS^hfeTil to vhich 
control will passfRss Is: 

2e6bU- TherfiMprbcess statemeittidU , eh(E’tist,n ifthe list, if 
STl has nctnaftfe?*. 

2e6b2 ($S5J TBe#pmees»?statentt'rtrbearing<thrStutiethe same 

naiUfe as.ddes^THTif^'BlfhSra nafmeA name, 

2e6bJ %: If<forrtmI.cmi arnfr eAit^SFPb^fcaSSSAgby passing 
tlton^tltd^(pi»tf‘iSfdfle*tftttfi«iprt<)tfi«At, not via a 
T^(^iA^]Vn5tl) IMk^^thAi-tontrottmist passffisspto first to 
th^fifsCpitoceSSsKrt^M OfSBI+STT. BL STl. 


Se#c Any nonprocess stetem^ttsiftiSBLiS'B^feusf’&eni’Us t he 
e*plidtiy6tl^gj^r(p»l»fess^oiTtfUl will: Alien bypass then bypass 

fe. 


2e6d ff^roctsaraaitfolr^asses IK'S STl ^BEoffiei (in other 
Worts^ottoyits (tOn&ftSteW) list iste nt) lis t 
#tiaa*e*iqri)t»is1.fcia ifapltoU Action that the 

proc*ssfPff<?TS , £l3l finished, and that centfol is toontrol Is to 
pass’fifsmiSTnu its sd&tssuq £€&§¥]. SCS STl, 
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1 transfer 

feSift SWtd SCS^T^TiAafd&fe accomplished byttteihis fflfcans of a 
TdfW¥l\f )) lifBrfn'shy lr^orfeereralyofthe' of the 

process«tatenfctrfcuf Mflf SSBL STE, 

2©6ff In'Sfi]K T S , flJ designation of control trah&terfot nans fer to 
sMS»»i@h^othetl!h^ntSeS STfhiustL be made with d.e vith 
TdmNli) lihfe. . 

Wf Multiple instances of identical T0(NM2) links May Units may 
repjreseonS giv^iiw-ng^am-timiiraibdafochihg'itath: l .ng path: 

lelfo Th«Seftrtl®tippeaiParea<9i successive tevel bhto\ieYel belt** 
tftC'high^ldVeHKStinC^^fepr^sdnt the somertt the seme 
branching operation in»ever-mofe detailed dCScriptiv^es criptlve 
C©ntfo*+, 

2efb In»a properly formulated program descriptionfriptioHj 

fll#statiit®MttST]\f^lM2%iH^^?hd:tn the same Mst same list 
tltthiih^4etfeli«Stanc«m©® 0 (NM 2 )iIinK'CNM 2 ) link. 

i©8 Multiple names,‘end link following, adhere to these o to these 
conventions: : 

2e8a Under certain conditions,ta number of specially specially 
Mafod^tatgUJfcfttrtifay have tltb r Saibfeeiam«r name, 

2e8al IfSfTH&lthfe loUest-level statement of^tement of a 
group of Statement* 1 tltus having the same name, then nme i then 
the others must lie on Hie chatsnsPS'fha In of STl 

Cfie.^thejti»eeeitherSRf®SI'l^fSfej;2^ST1^8?j[3) BTlj or, 
etfcc).) .SeefK^ (X the discussion of process > f process 
sufe UMS^bob^ve, 

2e8b SthtAHeu^beMn^lruommoirnaintftr^rre^ftrtlSre^nt the 
same process point, as found St differetatletfdtS Ofnt le ve Is of 
flesa-ijitiM at- 

2e8© Ifthte makfstwo diffeiAhctfifrany sense ©frC sense of 
Cortot broeesSUsxecUHunpitfwhictfsufch stdtemetit oht&tement one 
assumes control to transfer via a link to that tiakn&o that name, 

2e8d But to one stillying the process structure add f’ture and 

vkUitil%Jto' | foll6wlS r ttftk' refirring^dearmiritipty-isedf 1 \ It 1 ply-used 
name, it tloCs tnaftfca^iffeMfdfe ’flu should tfdiisf&S trans fer 
his attention according to the fallowing ffiltesSWing rules : 

2e8e AssunirtHdlPSTI aJntaiiiS^ link to Mfk; that'tWll that NMl 
fetlte name *f staterfiefTteAfcKh St*3!?.» ST3f andjtHaf and that 

STl iith^Huw^sIMsmtl'S^raiHeTSgheSt ofltheSet of these 
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st&tdmeirostfon the sburce sham froiii CM) from ST2 ). 

2eSfi' TRe^inglB-gefleratTerteal ttfrocfsfe thiMisassf the first of 
these^tatSeifcots'entoufireFediiiffoItoVitig tfie bridging the bridge 
chaifr'fnfm STrTdSTO. ST2. 

2e% If fhithitsa 'i'eefitranrrifirl^' ’(i .<*, i brdrnch( i. e., ah ranch 
fiortr within reprocess'teftkiodberbeginnl Ag 1 ohdrtlnning of the 
process,artcursuree^Steif-haflia^ft-OnCWithlflW from within a 
closed'iubrduTin'et, ithfe statSibtneftnfttJhbseri tJjlfebechosen will be 
tfterbfidgd node.bdtween + Si r t i hancr r ST2ii'id ST£. 

EeSfc lift iitida in©rttr&ittietl^ttt®nt!helibds^ntheri Hie chosen 
ST^ l^lvfVtilLbbsST^the ftighek’te’Vel aFthevcdiam Sf the chain of 
NMbnameffl statertientWJts, 

2c8ii I IT if ii a TO(NlVfP) a ptojseiiy composed rly composed 

programddseripttbntthen/besktes tlefMdgiMn^) theforegoing ) the 
chose^^M^SlMiwiJliisaifeoajdliSjHJthbfeanfeiliStfie same list 
as thfe 1 braheti node betwe^rrSTFand ST2 tairtl SfHh ^/Ul i often will 
behfte branch nodepocie). 

Se^J If r STrC'dntairTS"aaT© (NAOT mS> Mink, the 

folia wihgriiles .aifect tfie'^iHbwitbte ted&^fOFN'SalJie of LCN ST 2: 

2e8dlDPT 1 ECN STST2 Bt© imlSfbi ftqaaj tabr tensor less 
tha»nDPrLCN'Sfri. 

2e8J2?FLFLCN STS'-'TLFLC'N S3Tlofftftofi h td from 1 to 
D2- H.Fdr arreentrant branch, eq&ality glso'wSiLiiy also will 
exist- tyheheBDE^D ?. 

2eSj33 Id nthehusirdc fc£N,ST21£anTBffeeoniy lift^er only in 
ife laStfiddi(tmdImay M eqaal there') ifem ffieere ) from the 
sttingiof fields tbdttis dferivtd by tisncafirrg Ib^Ntruncat ing LDN 
STl t da depflrDEh ^EquaFltS^eld&iihpIjfelils imply a 
reentr&nt bfaftcte nch„ 

2eSJtH4 FBrrxaitrpIe, Lit;ECN STTJ STl ■ lb445,<thSh«bn#r me 
of'tltd allciwdbtealates^lMSN SIS ar3$tS4c©, are 3b4d2, 

5b4g„ 3B3?3d,^l dprian’d soinedisallmveldl»adli®S'ved. values 
aree3®m?H344Pf^f^3?l#iina»?.airL 6b, 

20 Contuse links'Exist ;ei<f stit£mbfit S'H links td STl links to 
statemeitrS'Tl wHth link XXK(N$$I S!K^, IfiTs njajtbds may he 
esplicitiytiQteal.iit stlitement+Slfkby tHe SSfiVdige link converse link 
-XXXYNAM STl). T-hisristPcompleltu. and-RtantMrd ife-k iArd link in 
fttJbwBf tightlght. 

If DilC us si oii of. prcfbeB sr strac turesi rue tares : 
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2fl Each list or sublist nay be thought of as equivalent xs equivalent 

to a r fl<bid*aft^1^thertf(tftfiniiStpt | !ovideb precede a process 
description thattfovbmpleteM&s^Jarticuldr levUlOP 'ular level of 
detail. 1 -In sacEairtepresehtafiOW^ever^ pojnt'where tt/dnt where two 
or nTore*pracess^con trot paths Wdy converge must be must he 
associated ^ith the start oftOOOw fhanied>statement. statement, 

Ifl CofflcEe andiiOnsi^Orftfbthtafe impeitanHh rtant in 
synthesizing,’ 1 composing,Ynodifyifig, dnd-stpdySng tlteidy tng the 
program descriptiobi m. 

2f2a This applies tofofto at dlbstrttcturaM£vels:turftl levels: 

2f2al A severatc^iaraeterOetnr within a*statement, taterae n t, 
its significance and coding. - od ing. 

2f2a2 TBeda^OJIt afl<Et#ndnoIogy of statementste rents 
repmentingrofterf-tyecurringtypes ofpiocesses <nr<ce s se s or 
descrtpttOris.ru’, 

2fTa& TReTOtes^ote-markin^^d ojrderihg afiering of 
statements* in lists having conhnon’types of purpose, f purpose. 


2f2h4f TRe^rotes,o-ote-rtiarfcirtg,’andStructuring®!:taring of 
statements' anddrStsdte Structures bavin g’tommvrihs: o ommon 
types ofpurposK «e. 

2fl&5 T&ee"typeS®fliftkSb!ted, Ond the-code# that odes that 

designate^theSbtypestv w s, 

2f£*6 The*type|imf tags OSetk thefr'oncocHrig, and d ing t and 
their placement* withliistatemOhtSr men ts. 


2g Suggestions:!. *: 

2gh Tagaltirianproeessstatemehtsrwittfi^c (fd^corfime'rfty'r comment) 
iiuttelly.lyWe cun suppIy'-OthCr tags hrte£ter c liter to 
differentiate'bet'weenhsrgnificantcbtegories of&teh rics of such 
statements. . 


2g2 Locat&subroutine descriptions tVlienevev it’seemv it seems 
mt®t appropriate, ^e . 

2g2a Suftrunthtercanbeicafegorized and grouped, \fithped , with 
several levttsfabove the^r^aggCd statements^ Do>te rents, to 
possibteadvantagea ge. 

2g2b ThifeshOutdbfettettdfcentskerute for aHC e for all 
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sufeimitin&^e-gi'a^uIji'Outm&JSed'te'hl^ withiii onaly within one 
proems’ migJlt-b*tgr» c tfe1A?sc1ffeed 'ttfidedhuf’t sftuide r an *Br 
sftite'eftenjtrd'itMil'tUtieilisthe list. 

2g3 Pl»me*dl»aatetiet%ito©iii,TSl^iT%paran^«^PR4iuii!eter PR1 
to'hawyfaM& \tfel W a gtvfeil^oiiiVtir.thSe ptofes^iitdy?b(i.r(;ce5s, nuy be 
done ‘by \vikh^PRlt\HEli: VL1. 

2g3a tfsen®spaqiag tiifeither-Sftfe: r (tfithei&tonJf the colon. 

2g!b KtMi^mnpwiatospA-lspacirtg ffiraeippetara* theippear at the 
end.ofithefciteraerer%tfi i Wgrd(*%lteiTigl^ r Lipsating VLl, 

2g3c Tfeeddsigiltwmftd^Lf fh^y4^elbbreweited'br>n»d&ted or not 
aaardtiigfta jtrefej«f*d£ font. osijig’bMfe anttokemne urib roke n 
chaimt(^trin:^xti%tivTfid attVbi^tlitienfcf'giaiMeflt of statement 

COfflfefint. 

2g3d Rres€»se^a" l, K) ,, mfean itewttentstrflaocteiiMdi^ cumula to r, " 
when uaaMs PRIORI. 

Iglc ffiKangiles : indhnd3^B13gtiiE^e.gt*Mg^rca ettqnzero t etc., 
whera^herffl-sfdfreath [fii ei^in sfeladjidefined. lready-d.e fined 
pararHietep.r, 
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st&mm be LpR(kmMit)Esr,M «Ee®RMii)s 
part b— ®ek®see®; 


1 In l fhi$^a?t t#Shd4fthdt Kwit^ftfert>i^gSaf«S, cflmnmnly, c ommonly 
F'epi'&ente&lVi flSwfftaYt'tent, can be eqhaliyvdf represented represented 
i»linte^at^4m^fictili^mMl^tbe ,! b^i(Krtlles jtasdatetliles presented 
Irt laftCt afetfifes ve. 

I# Wfd^mbnMi^aitfeTflis^jtprfeSentiitg graphic flowchart atwlvihart and 
lirfkeftistatertPhr&tfucftiPe VBpr’Psetftatitns sofsgfer dh-linf our on-line 
systfcmr;. 

(ft Wfc stapt^ithi^ oyferalK^te^ of tb«* 0 n-lfh<?System; wtfir system; ve 
subsequently examine segments of this system. system, 

1 OviSWatW^-Lftrl System a tem 

2h The (m r e«teheHf ftlE' d*4iif#xnitofl isyip^ehtecFhpresented in 
gfhphit fof-nrtla Etgurfe4ireThe con-Vfntionstffied inUhisiand in this and 
succ€*flh%iflotvch6rtmaifeeSsifttiaHythhs©tpFesettted fn presented in 

ReflOSOttl). 

2»1 A oj£$/ repress a jluttp innh^ lOgic’TOia In the logic to a 
named lbcatihAtShe dfcectldilPOfflie arrowy indicates w ±nd lcate a 
whenftltis name may be fbmidOT^thfffldhvnch&rtfe darts, 

2a2 £ Ji is the terminal symbol f&r subfdtttmgb rout in* 

entranceeandiixift^its. 

2fe The oviervtetrBf fife on-line system iiyepreseftteditt rr -ented in 

litd<ed^ar<^efmf(E)rm ia^i^Ore r ifiUre 2 . 

2c The stateimmt mtnflbetsrahd iSmiesTw&m Ftg»<EJ®sre £ are 
l^peattd* outsidetheijttm'resportdteg fl«#dh«rt%yfl(b©ls4h synbols in 
Figmetrl.1- 

I The Main Executive routine is shown in graphic<&n<* raph ic and 
link^statemenl-foVms teFi^ires 3^tt*4, respWtrreljCe * pe c t ive ly, 

4 The Display Frame Image subroutine, called from within the with in the 
Nfarn ExecutfofefeoirtinP; te«bo\l« In graphic afiffph ic and 

linked-statementforms imFigtrrefe 5 and 6, reSpittixelyTr-pset ive ly. 

5 Thfc routine that dispIayWhe ferine imag&hite line al one line at a 
tiinr, jiwktehfc part of the Display Frameilhag^SBbrotftHte, 4SLb routine , is 
shown ifitgnaphit £nd Uhketf-sfcrtemeht forms in Fip¥es T*and«fr- I 7 and 6, 
resptttiVelytty. 

6 THteourtine that Tamples 4 *ie external devfefesand formats and fomata 
any Iftphfi^hithlsspatt of*hd Di^Ifty^rahtC Iflt&ge an* Image 
subroutine, is shown In graphic and linked-statement forms in** t forms in 
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SECTION 111 PRO<3 RAM-DESKSN ‘RECORDS 

PART iE — EXAMPLES 


Fitgixras 9. and' V) ^respectively. 
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SEGflCK III — PROGmM^DESIGN«SdlitfJ»^ 
PAST EXAmUR&i » 



MAIN 

EXECUTIVE 


TA-4M7- 


FIG. 1 GRAPHICAL ^^PRESENTATION: OVERALL -ON-LINE SYSTEM 
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SECTION III - PROGRAM-DESIGN RECORDS' 1 
PARfU--EXAMPLES 1 


0 *p dffiiiiffSy^teffltsrr. 

1 V'lXTld^ivS) **c AMbbfeviMit&srused-iftlhiinvrildtip: write up: 
la- " clt&r*' fneai?8J-^haracter'co(le' , r code 11 

fib ''*FWA'" means " first-wdfd«addres«id res s' 1 
lc' "tWA" m®ans' J, las’t-iwdrd , a<M'es , sT't ress 11 

2 fSTAfTl') Initialize iystenp stem, 

3 (D&) InfaMfeeWeeutiKe iudsjlve loop. 

4 (DC) (Kfedtt exadutivfe'lobpjLtXlJ^cod^ndfexeiCUtb (tser cofHtnamfer corona nds, 
TolJiDCT).. 


FIG. 2 LINKED-STATEMENT REPRESENTATION: OSYeRALLQ&NUlfNE SYSTEM 
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SECTION 464 - PROGRAM-DESIGN RECORDS 
PART 1 — EXAMPLES i 



DISPLAY 
IMAGE AN|XS» 
CHARACTBIRy 


FRAME .x 

4pcear Hy 

CTElfii^/ 


Dl STACKS EACH 
SUCH CHARACTER 
FOR LATER 
PROCESSING ALSO 


RETURN ArCHAR* 




SPACE IS THE 
TERMINATOR FOR 
A COMMAND- 
IDENTIFIER STRING 


OPERATES ON THE 
CHARACTER STRING 
STACKED BY Dl 


LOOK UP COMMAND^.^_ 

_ IN TABLE OfF - --— -- 

)-VALID COMMANDS, RETURN A:INDEx) 

RFr/ffln IMRFV OF 


RECORD INDEK OF 
ENTRY IF FOUND 


iKMiCHHWEaaiK^s i s 

DETEIBWHfiflDF 

vm 

FROM WEC(Lli* ! (6) 


iKUN JTli.iL b ) 

- 


FfetfO* 






'tE 

I 

hJ 


wrnmm 

COMMAS® 


j ^RETttJ RN J 


COMMAND 

mm> flag 

IfF REFORMATTING 

_ _. _ 


mmmm: 

DATA 


m p^^ETURN ^ 


FIG. 3 CMmFHHICML HRBfflIESBNT¥rri0N: *MA1N EEKEG0TWE R ROUTINE 
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SEC MOM HH ^«ROGRAMtDESI©mRECORDS 
PART B ~ EXAMPLES 


4 (DO (Mainexecutive?)) Decode imekvxecute user commands*’‘-’TofDCl).'I). 

4a (DC) Call(DI), to display the frame linage and get a get & 
character from thfe exteimal itevicesv IDI stacks each -kF each 
such character for later-processing 1 , and also returns returns 
with iPm the accumulator.*tor, 

4b If theeharacter'is ndt a'space, tcKDCl-toCH*" 1 ) Spate Space 
If the terminator for a comniamk*Mentiftef String, string. 

4c (AilKCL^jtotldentify'CO'mmand' and dbtain 4 pdrameterwters. 

*c Operates onitlte charaeterixtring stavked'bT’iM. by DI. 

4d If nota valid command, to(DCI). '■). 

4e Gull the appropriate-siibr<HJ tine' 1 (from f 'parametemfeteh "fetch" 
group) tb obtain the eomnianclts , iparameters^ s. 

4f Gall tlfeappropriate sUbroutmetfrom ' 'eommanefeexecirte Scute" 
group) to execute the tonimamb*'* *c ;|f Fhe3?«ommaiid f ^Xecrrte"'.te " 
subroutine «etsh c flagifrefornTattmg’is ifdgdecF. needed. 

4g If data doesmotmeed reformatting; TbtftO). (DC I) ■ 

4h ©all(*R’F)„t(Treformatthe data. a®o(DW)[PCI), 

I (Ettp *si*8 Display frame imagd.”* Periodically Sample thesexternal external 
devites, andiforthatemyAnpittsr itExit arcifarwben a*ch»racter ishutwd. Is found. 

b (CfE) *dter LookjUpicommand in table bf viriid“cofnmandsanRecortl rd 
the index of tfie+enti^if'foiMdf Set a:o tftiot fouhdno t found. 


IS (RE) #sr Reformat data.. 


PIG. 4 LINKED-STATEMENT REPRESENTATION: WIAIN' EXECUTIS/E^ ROUTINE 
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SECTION ttt — PROGRAM—DESIGN RECORDS i 
PART 1 - EXAMPLES i 



FIG. 5 GRAPHICAL REPRESENTATION: ^DISPLAY! FRAME 4 IMAGE SUBROUTINE 
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SECTION MI- T>RaOR^MlllJESIQMiREOOR»fRiS 
PAKT ft—-T5«®dI»EES.> 


S CEHE)^ *sr Di^playifrartieMifiage*''. {Periodically Sample thWKtemdl'.e cxtcmul 
devide^ s t and formaWatij^mputsi li'XIT a:chai*when a character is found.* 1 b found■ 

5ft (MX) Exit 
DIX JFI 1 

■§b (Mj) EntFy>*d»o 
DI 0 

Sc (DIA) Display frame image, one line at a time t- t a time. 

M (DIG) in endless4ctop lfltit syii<HiinterM|»td®AlreriP t occurs, 

to transfer rontrOlAo(3 l 0It.fI). *o 


GIL 

IJWS 


UR 

DIG 

OON 

51 

JFI 

1 

PK3G 

301 


St (J015) Sample external dtvicfeS^nxf format any inpirtsmy inputs. 

If (DIM) iCa character wastfound iti sampling, EXIT *s(ulfyar. a :char. 
Otherwise? U)(DI t).- ^ *0 

DIH UR T)1A 
W7R I IPX 


FIG. 6 LINKED-STATEMENT REPRESENTATION: UDISPLAY FRAME HVIAGE^SUBROUTINE 
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SECTION tit - PROG RAM-DESIGN RECORDS 

Part b examples 



FIG. 7 GRAPHICAL ^REPRESENTATION: DISPLAY FRAME IMAGE ONEN LINE AT A TIME 
(Pail of'Display ^Frame Image Subroutine) 
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SECTION IM ~ PROffiRAM-DESIGN RECORDS 
PART JB — EXAMPLES 


Sc (BMjl DiSplayn-framefeimage*o«e,line at i time. at a time. 


Sell dt>MjjO Iniffttiitefeaaidfet patftpieteitarsinMters to 

r fee s, *o 


DIA 

LEE 

Gm3 DISPLAY IM^E^MlRMaSlBSS 


STF 

DU 

HWA 


STF 

DIF 

LWAAIHLESU 



5c2 

Qbtftiirilin6^ifl^»f^tfart|^elistiTrfraddr&^9: t j^fadre s &, 


DEED 

08® 

LlHtF LEFWTH®l!FOT'sTAW? m 


STF 

dec 




5c3 

(tHE) Obtaia. idbxtiMsi. le'n^tb fromtetfffef.roifeob uffer. *q 

DIB 

LEI 



DTC 


0 




5c4 

Iliiormore itraesLIftime) Jfoto (DIG). *o 


ZJF 

DIG 




5c5> 

SetW.AAotjMLWA^wsilih^Iengtlne ISo^th, *o 


RAF 

DIE 




§c<? 

Select tftsplliy^afftl''gutpul imatout *trage, *o 

DID 

EXC 

EXCSWR 


CfDT 

DIF 


DIE 


0 

LmAOFlMAGE 


*o 


Sc7 cun'am'fcVtAL^'&epTiheflea^cbui'fetjtl buffer 

positibii. 'l^Co(T)l^JE) ^ig^la^detftllftnejieKtt) line, *o 


STF 

DIF 

M3D 

DIC 

Kf2E 

DIB 

zm 

DIB 


DP^ FWA 


FIG. 8 LINKED-STATEMENT REPRESENTATION fOISPLAYT FRAME IMAGENONE LINE 
AT 4fc TriME (Part of Display Frame Image Subroutine) 
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SECTION til-— *PRCGftAM-MDEJS'lGNkREfcS&RDS 
PART .fc — EXAMPLES 



FIG. 9 GRAPHICAL REPRESENTATION: SAMPLE EXTERNAL DEVKEE5 AND FORMAT 
ANY INPUTS (fBorttof Display Frame ImageSubroutine) 
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SKCaiON mi — PROCrRAMJDESMiNv RE(GXj>RDS 
PA'm'15 — a-savMHi.KS 


5e (30®) Sample«xtertial de vicesydnd &r iM*!uii$c ny In puts. 

Set (3ffI)T)lf system^fedffltin mode, 

to(35B»)I , *o*o 
301 EDO ATDMOD 

PJR SOBI 

5e2 Call(BF), to sample the position-encoder and :oder ami 
convert input (bug-mark position) to internal Internal 
coordinate 5. *o *o 
JPR BF 

5*3 Caft(Bl5Vt<)jdiSplayVuriient bug'markA.u^f^ rfca. *q 

30BI JER BT) 

5«4 GBlVDCS)V'to dispiay current command status status 
Indicators! * ,*o *o 
JPR DCS 

5e5 Call(PBS), to sample external pushbuttons and s na and 
encoderanr input present.'■*■!?% *o 
JPR PBS 

5*6 ff input ist-pi t esentn<*30Kl£ j W &). *o 
XZR 30KI 

5e7 CallCtFS^tQ sample- keyboard and^encodi amyc'd-* any 
inpuTpresenfeotJo *o 

jpr ns 

5*8 If no input pihsertt^E^n; aSJP' n ' ! (ji. :o *a 
RZ« 30KI 

JFF 1 

Dill 

5*9 (SOH®) CaidlT, ho/otmat chwrhctdnftjfr 3 ter for 
display and save4t?:«XITafi®&P. a *o 

36«f JPR; TI 

JF£ 1 

T)1H 


16 (BF) *sr Sample thepositidR-Sncoder, convert inpattftujiwiatk (bug-nark 
positft>h)itd to intfertrat coordinates; and update tlrS cM-r^rhug-mark-datai-niark d^ta, 

17 (ftD) >Ssit Display currentrbitg-marka > -ks. 


Si ('njPsPer Format charactertbrdisplhytandjsaveit. save It. 


FIG. 10 LIMKED-STATEMENT REPRESENT ATI ON^SAMPLE ^EXTERNAL'^DEVICES 
AND F F0WMATASANYININPUTSPXPart of Display Frame Image Subroutine) 
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in' ^PROO&AtFDESIffilM, RECORtlDS 
-PAftT <d —-DBlKftl ANC IWODMDOVnON RR055EEHIRES, 


1 SCOPEF 

fei ffbtttfeuf'dff-liJfS'tiAdmr ©WilineJsystfcms Iney ^Asadstcrny be used to 
composeanddnodrfiy-tfre lifeted-stateftientfetflfttuffet (siructunes (see 
FtefTBRIl)> IbCcletailed■elAstfriptfotls ofihise two systems).e tuo systems), 

2 SUMMARY OF OFF-LINE SYSTEM' CJSATifi ANEFFEAWIJRES 

2a Typtadtefc^regioiTfed on'ptftich'ed f papeJr {?ipe r 4s , prodes$®ti, is processed 
offiline'-by atprogranTtbar recOgnifcj^rjtisrrtlttiOi'Ts embedded‘tIons enbe&ded 
totltd-tftxfce^hese"lifd(fttMffiotBfitattofrM^tfdctaifelof 1 in structure or 
content i&f arfy ottfhe ^ribl texIY io r text. 

2all Tlfedyjiisi^a^ i^odbcdsut'hihfstfWitibnias5iioedeti' r oTis as needed 
durrdgi thetinput typiflg typ lug, 

2a2 Some of thdtfednstriietio'nS taJ^-mOtlifyysr rteiHdY or delete 
other Instructions. ions. 

2aJ Th^con^mtoh§ifi^dd§igbeft«igjh^4hstorcti@rts tte." tructions are 
such thbt r tfrpnfIheprintcd cof^tobe canjdfterffiBne'an determine 
unambi'gtiouflly wlratdsYxpectWd aftE'r'feoitrpTfherprocJCssMg. ' processing. 


2a4 AffSrproccssiftg aiJkaiKd-'djSfeJted^eopyJa^intOLift 1 ', a printout 
ispfowidekftmS^velfea^apunahedpapeirt&pe paper tape 
representation', ion, 

2a5 TPuruser* mayoprepiarr n*hew input,AefOEeffOiag troth? renc lng bo th 
tile* prewsdslyiprpc^.sKe’d'ftiaterial-^iitltsBrialpffmtddi: final printout 
sthtC}*and thh earlfernyping-of thySdanTsntSnf>ht3 current Input 
material,tto, make"rnodificaiddrfslciliifbei-." of e ithe r. 

SaS Tbe*p4peMapd*om b'WMKtts durrdnt typing'tffldndietypirie the 

prewidnsjcompntetbutput Cart tfe feedback th'roughithte through the 
processor,^ obtamhbeircycle'Ofhpdatedpriirtoulllfld''’* printout and 

papetttape records 1 . >rds. 

2a7 InTdetetoping &rbody Of lit^terifil, 1 n&^ditfgottWycling of this 
kihatlcamtee done! repeatedly.ited ly, 

2b The'u^rltas“ai.variiety 2 ofTnStriictFontithStr’he'tdn ns that he can 
employ:: 


2bll Insrerriottbfia neiv-statemenr anywhere in-tba* ne re in the 
prBvidusJStrudture'dan he specified npardybyjivieg^tly by giving it 
the'appropriaCe'teftaticte'Olilnbef. number. 
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SfiQTONlMI —PROaR^N^EESI^SN «SE0®RDS 
P^RT<£ — DBSESN AND MMIBIGV%TI©NPPROTEMJRES 


2bM N& nattettehbrtf arsmewientoteimi* the input in the input 
teW£,tthetprocp^arewiil puMtytojutpiipeii nto Its proper 
position ns. desigtfttetl dte^ters* IctRiatibtWiumtoeiltion nunb e r . 

fbIB' Intefpolativaddsi^ndtteasfto*tfte't'ield&of the fields of 
locatiM inimbwfckfe paflraitEdrmi ttad, 

2bltc FEr exstsptep giving ^statement tdSeatrorr a location 
nuniterll^.woHWd^igliratdtfttittristbdje ifiterferd to be inserted 
batseearStSUbstelt®diS ahd-2a4mrf tB&4xiatfin£he existing 
sttoctntere. 

7b2 vSlfttpla^tatdra-fefltfrtna^ spepify tkat tfiy piricttt any prior 
sfetetMieiW ittd betooVtftl f0 9fftdwtifisertiDlfpoiJtt; ertion point, 

2bf STMfaiAyrQ,fi£ may specify fede’ftetidArpf aR^ptibm of any prior 
staWlhfeffrOnc'ltidingiMnthat represents atriffltdfCtiton)an instruction). 


^4T©eompleieIaft>stral3ul-®tr8.afty sfateifienhthatt^tenient that is 
ddetEthk moved'Wfll atiiomatiedWyifed fietelety-obmdteleted or moved 
albng -WRH thattfcattfcmehfr.he me n t, 

2bS Renuiftbeitngtis dutomaticafiy ilonbljy theJprofcessdtf;'" processor, 
so tharthe State mteteas'ndwly tetfatetfrfwi thin lire ted with in the 
sfrercUitei traye ;prtfperjoc%eon numbers without ers w i th out 
interpaktiorts! ns. 

2b6 One can designate!oeWinpat toibp appendedHOjaiperded to any 
pmdr statetnOntpanctjn thiinew iWptfiSembedtMreationHbed directions 
fornht ntodifititi&najf that stdtehiest. statement. 

Zb6a. Thi5uses^theZ4cedeeonyentionsudesiribediiiescribed in 
Ref OSKS)allaying*Mwtrai-^inSerticTn, daletionlon, deletion, or 
rt?pkcemetttefromdrffihiytypeU 1 mat®«i orartaterial or material 
that haisbeeh cycled rhikftightfflieWhnfetsy stefif)-mdy;* system) may 
be loaded editotlfe drtftn. drum. 

5 SUTO!CWARy T OFI©H:raNE^TS5'EKS 4JB AGE AN® FEATURE vS 

M Tire 1 usereshscatthe €RTtpfflis®ff'withrfhe‘dn-’Mtiih the on-line 
ptbgnrmopardtmg.tind itfton'trol Hfrtftrodmpfitdthe computer. 

ML TKe^papertape^psrdrwf^itytmafeiialteflteirrial (either 
freshJy'typtdjtfaterialtc* faat^rialrtlmhss’baeh dyblddhas been cycled 
throu^thdhff-lrrfe>y 1 stem)«‘i'ay f be'lbatted dnto tkAdrtmu'nto the drum. 

3a2 Th^dita'ttiutktofed&itteidrumCaifbdscannealmiMf' scanned and 
raomfpulatetkan the ffiRT diSplaf .isplay, 
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SECTION III —PRSl^teJ^f-DEeIfeNS REOORE)8S 

t»>mr O— RESIGN m!NDiMOBIFmATI0N*EHO€ffiDURES 


i$t§ After such manipulation, ther contents of the drum' the drum 
may be putfhfibtfbutbh papertape ftejtff-fine prfjftouint printout 
(Fie^W-fffet?aritHbi lSlef ihpWTo etthof tbe oft-Ttfwr the on-line 
or off-tini ijtstew. tern. 


3a4 Thedtmfffifltofdataby^-al90:iieitensferredHoaferred to a 
StOrdgeljlbok oh magiretit tdpfc tape. 

3a4a Afi arWtratynuifiber oftsudi blocksrhaybe kept be kept 
on magnetic: tap&pe. 

3b ThereaPerwh'typis of’procissos available notifiable to the 
on*iiriff>W(Sf feefce r ■ 

3bl ^!ithiiftttfe- stroCtore torttainedia hMyigiton*draiTT ive n drum 
loa<8ofdafe J , be icdifdothe folldh'hig'io T-Iow ing: 

3bfai Hop ttf anytdesignated ldcatioh flfti'iiber or named 3r named 
stSflffmwmt. 

3bJb Scanruptpr dowin fhe fists ofkthtemehts.to.teme n ts, 

3bfc- Perfth-manyrof the basic operationgNjfc.tiorts of 
insertiti|pd^letitig;Mpla£ifl£,lm©yi'rtg<*> r rop^lwg,onr copying on 
anyonC'Of(Srstringbf^hteYfthiftl^ CBdhafcter,: character, 
Wofd rf lind^TO* J stateiftil»ft ! ‘ ten t. 

3bM Settd any-statement ST1 tolfe Inserted’hTfrobt 1 in front 
ofanjtOthir statenfthtS^in fKe steu&yrep&ni :ture , as 
specified^ ittherithelocation number ornartieofor name of 
ST2, 


Sbl'e- Specify a new loeotion^i&rnbeffforirgivtftr a given 
statement, + and hhvfethe fhllowfng sthte’rtientsta teraenta 
renumbered autdmmitilty. ly. 

3b2 Wi’thth the file ofilrOm-foaddata bfocklfbH magnetic on magnetic 
tape; Jhe User can do thedfollbwing (the blocks atte'filfedoc ka are f i led 
by deeithal s'erial rfutnbeH^cr): 

3b2a Go tbdotanyifflodk, bybipefctfyfrtgnhb^eriretr e desired 
blbekhnimBefv • 

3b2b Read the block intothfrdrhtaT. drum. 

3b2c Rewrite thebloSk wMh thfetiurt i 'ent drnitf tit drum 
contents. * 

3b2d Go th thetetid*Of theTile andVrite the ctiffeitt the current 
drnm contents'on the end of the flfe^yaifhdded iasf n added last 
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SKCmmNlIII . #RStwtoMMMiD EE^BGMBRHSffiRD S 

pabee c: — design i mq ) mddieicatiom orrqoejsibieq R e s 


tsMctok. 


4 MEli<rC^rVETOBRTTvS15FOOI^CBRK^TGN-lnNB l ffiND-([)fF r KfNE’ST , S , S?EMS 

4a ffiJltftdrf tMt4fei;etVmat^iJlani&»lytteftrt;ta'n heyisritedriE can be used 
e*eiisfv4iyt licit thete at£ epsciai]ad\®peig£& lofflclfflkiiitkgeB to each In the 
pmeftnSlaret'iffitevetopinefttloiment. 

4b strueKde+ilng structure is 

more slr^tyl^esign'a4eii495«tftebff-!ihe tedifitqubse te chn ique s, 

4bft Ot&aeeasBMfcttthisrs flteJUsmiBitibhanitarlrrini*inn in scanning in 
Siepcuriernfm+linn^ysteffi. system. 

4bte Itlit hfcsdte^twhfeir *v@ilafflg ^ vmdLlBrgeve r a large 
stfcaratotaht©Jcebp doeeslf orientedf oriented. 

4b2 When s-caBnjn^riome tTja-cFcapV an^recegdizn^naygi^zing a 
chaoggahitlartdefefreflledtJjswimpld'tcldesi^Jiratdehd-o designate the 
changes righUrtohherspbl/for jtotqffiine system fif-1 ine sy b tem to 
processes. 

4b3 A strhi^tflirhiar*fnadificad6ifis'dfe^ignaeBddesignated by 
offifcndteehhfqthas itaimpliao^^Bgilj!—^tsecsgMBod^y ■» -secretaries^ 
clefk§'%pdaMchiaek)J»rator9n^tdcrtheTCistdfthfeHe rest of the 
work:. 


4b4 liricontrattrto tqakte sirah^modificaticm *yJtiiih& t ion vlth the 
onAMnsystemiDHtt-entiy»eqitfiit?s sigaih^ep f(Srttfoe*ng up for the 
machine? ^oadrug^liie iMteriah tmd teyisg-todeihember tfte remember the 
changes thtrwir&ftedfe ftiadfe.e imde. 

4c When maMiigcstert^aAiodiftcdtitSli'With, tteoi ? iIifte + he off-line 
systtmrpt 6ften bfeenrrtee veryss difficult ddjfifttrrathe to pic tune the 
sttautate 1 a* it teis bfeen'tte^ly'spedfkd solhat-MAter so that further 
additibfts nadsriclingfeMtgptee raadec e B^fentraife whentrast, when 
working on-hue,in«;,map.'almys aibor^he strutotuife' in i&tnicture in its 
irnmetilatferyp-tO'thttatttite state. 

4<S WMet syyertnrme can use to best tidviittage generally.;^ generally 
depgwliupanlhettate 'st^orkie f s work. 

4dH Ufo^the^erviees-’ef the off-lirte*eystdm-tMing system during 
fitatrbugh a^knposition.M{»siigetdfeps get the 
stUitdinenchy^stateimftnfOTraUldtiorr'gafldrated iatbLeariited in clean 
four.* 

432 Local manipulatiimt wirfaiiMittst hnd-ivittiu#. and within 
statements-dre better ddnasm lin&eduring the 1 - -d urin g the 
dewdopmantiftf otfe *f»diInkMgpwheaa ipaSychangearehanges are 
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bdngtHiadele, 

431 lf£hahg«S ate sto^htforwlH# Iridafnew vomd of the?v viefrf of the 
kra&awe Jama leaded tiTwireeHatel^ttiec ‘lately, the 
offfhadafstejn StePtresIsassre s best. 


4e TTirayaitsibiHlylttfii&turQ^oCtiyi rimes ftinih&&lB£Stetfi$r these ays terns 
estfehMh&wr'awrreQU , rTTmh^worki'nd'.Te@ 0 rdte m$y toeaoitls may he, 

4efL A^t)nemtf&irfc:^JJ^tawra\ttto6ilfty't)f ia'l:ahilS(® of an on-line 
systfenmv»uld^brBflra41tles%i $©isk,;tpcMding,thtr.c.luding the 
moIm^t^ 1 J-«»mentt' , scra^cte■b a t le, i t^; ta^^s',' , tcrbe iff Jll'e to be in the 
geaefaii.stradttttedfesta«etHeiltBffeftiient form, 

4e2 Ahthfe-(Mhertt^^ma,i‘atnii^turn-ar<M 4 nd'.tim^wtthiiiTd. time with 
tee'ofMibe'^teraiwdbditlwnitifle MElStidahef utilization of 
compttttoai&dfa£gdtytf gfthV'afterlife fecfter the fact" 
docuniwrtJttihil'ctfi defiiiMtM0g5iiwI)ek:.igJi work, 

4eJ EuettiWitiitiione-day!wtayaroUHilfnttH® off-line the off-line 
syst&?ni^t Stem«fesiMeHoibdpthe^ntop?r:shtit-g'of'ini < fr r share of our 
system del^’i^ords'iir^MStriictaredtTcUeih4nrdtoi-.iTi;fahd ,T ^nt form, and 
to topfhdtacards-es8intiell}5inptd^iiS‘ ! - J iKitlta date—with a 
oneHda^la^;thtoMfebd\tyi>{tiaidtt | ypy^f hard copy. 
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SECTION HI 1iRWWOKdBH -M'S I G*N ORIiCO RI)S 

f^RTiiD-^ ans©©ssi®N 


1 BASIC COKEEfTS 

1# The twounaifl cbmponenlftif program-design techniques* am iiues are 
thefornr ln which’the destgn ts recorded, and the *, and the 
Colipiier^^r*®^f^f*ao^i!Bting*dB.tlto-e<»r(Ihat record. 

ft Theparticular form of the record is developed fromHhe *■ from the 
ha^4«si,^nef*i1lt^and*»gfeaiar&fof OOPtures of our 
hhI^^8tate»fi^nfe<hiveirt?mrst T The record fes&rbttraHlyarb it rarity 
cxpBfldsfbler 

ifcl-Theiv-foti piece fpt^dra«vity,of tying-in* evdrytying in, every 
Hfffld of tele^ani^forimfioft^^rocessis'tep^comihfents, comments , 
data*, definitions, specifications, etc* tiana, etc. 

Ib2 Any character-string language can he used at*any*d at any 
tem, including dftyc fortnaftiTB^machino-traifelataM^tmnala tab le ) 
programmin g lafigghgege At higher levels in the structure, structure , 
abovetlftl prografflftflHg4aftigMgfe^*wejErig«Shl®aa»^sh or any 
formally-defined language «airbe’OSed.<' us ed, 

K>5 TltefornreaiJte produced with a standard dharacter choree t* r 
iethm a print^iftffCRT'd^pra^i’ ploy. 

lb4- TheforiinJtsietffc aMaptatMa-btAtture heed^ttMe needs j the 
way lisi^lnapienittnks, anthtegsaie usedmayhe i«5^ectay be varied 
for a wM&^ngOiofOitrifctuf^fbtnta I forms. 

Vh§ The nature of thtTfifm ftnflsiitselSio m&niputatidntlB.n ipu lot ion. 

Ib5a The computer processes may be neatly «f*g£hi&edrionized 
and implemented. 

Ibfb TKiiprQcessgsi^tthe htuteh useRih conceiving ^once iv ing 

and desighfitiitglaigpBop.nhateyU&trfpatetibnopdratfenSperations 
ai»afcbhelipedh5Cktlfe5fofehf, form. 

Ib5c With the stripping, tatanjildtiiTg, aiftrdebti*ggiii.| debugging 
Improvements (^yct@si»hhi.S6ctib8<ib^tMs4)a^i<tfol4nbaa ic form 
wflLheisfiitabl&tldr #design* rd<T tiigtfdFtHte whdte for the whole 
cydemfofbtfc from Initial conceptualization through n throu^i 
fiiMdebtigggiglriK. 

IbM The output from on-line piheessihglS coift^atibleoampa tib le 
With thte nff-l6r«-%iwm^ys tern. 

Itc Tftesproeessesdteir human-directed manipulation ictf tiftion of the 
form may he^ithJ#mplii»-ori<(ff-liac.off-line. 
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Jell On-line processes are fast enough so that the tisaf, the user 
can AnifledlleslgA^etflrdBdl ohtbell of the 

notes and tentative design trials—moving, deleting, aiwUii g, end 
appending so tHatsthctrecowl'reflec'ts^hjs';ts his 
mfortite 4> y -m i juste* p r«g gram 3 . 

Ic2 Off-line manipulation, although less immediately lately 
responsive to the needs of the user; has the advantagedtfantage of 
beihgra’Va’H&ble to ihantemoi-e people than hOtn eaHirma.,-time 
Work stations and manipulating processes. > »The output ufeput of 
the off-line system is compatible for use with the with the 
on-IUte«ysftatem. 

Ic3 A computation center giving one tort*rb runs penda^per day 
would ahovr-updating'^rocesses that Could keeplnwrdi ofuch of 
the desigbtffecardM '"currentfestate. 'The on-line systeirr system 
would sunpasslhtt most dramatically mainlydn the didsthe aids 
it would provide to the minute-by-minute type of work.? work. 

2 Ml^KSllE&GESiQIGEROtJRAM-EfflSHSJSlI’ECHNIQUES 

2a The individual- programmer's given ernew designs s ten 
methodology f6rtke^iin|j«otes^re§ords, etc., ,in one uniform uniform 
structure,* and for keeping these constantly In updated undated 
*'ewmnt f * condition..u 

2al The programmer cmnworfetO depth in a Ay «ate aspect; pe c t; 
when (hit aspect i*uiidepid«ntrolfhe cA|i shift to sOMtf t to some 
ottieraspect andrsomeTfirthetilevel withofctlfearJdf Ihsittg f losing 
tracfeof fhfestate'nfhis progress-. K-eafl. 

2»i2 Temporary notes can be -eirtered hit(f the r&cnrchand- and 
deleted from it ds needed?without either getting iMteUe * In the 

wtty or getting lest.oa t. 

2a3 A new way of thinkingt js opened with this nfehtf new 
freedom fto cut and try at any Jewel or any stageof tlte^r of the 
design.. 

2a3a Uniform ways of thinking and working are are 
augmented fbr'everyconeoptiuil Jtvel fit the design design 
problem, rathersamemar tbattile tise of tontfaforml 
program languages encourages irajre^rdwhrthinkingnlP'ss at 
thfttievehnf tilt desigi^thietpnAeiitiDllSfaf fSdrmPand form and 
procedure throughoutithVtrest'nnheTdesignaaecbrd-f'ecopl 
strncthrrencourageflnore^generai develop fiientwf t of 
order! \ytltin1ringt^. 

2b A cooperating group of progranmiersgauTsimila*ly4^oui from 
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thosetefchitfquesveB. 

IbJ- A^s'ui^h^acfr^rbgf^m^te^rtilfeinqtB^irifi theue 
tethm4uefand^u§b^efifittgTMh'te#>\tfn.wotk as»T, work as 
diScuss©cFabfl#e.vr. 

Std Communications blt^b^^fidiyMimfeiKmiirchriitrproveteproved 
if tlftf-^ot'kingipocoi’d'Of^ach fiasfthe completeness and* trucks and 
imifbrflfif/.affee&tttythfese techniques; niques. 

SbS Th^ SupenvtSTH-^ff sUch^a group can use a completelva complete ly 
compatible record Mmi and set of manipulation ipro8&te& proce ss«c 
foinh'ttdesign wtn-i&antisSftvfeUa level. 

2b4 Under the Supi»¥lSWii& l*£&>rd'f<lrilTj the hlcli vtdnal lnd lvldui 1 
record strOcturfes^f eacH individualirtvKitbBcon^pletelV complete ly 
describe his cbntributtoily ttiayiblb integrated within a within a 
single comprehensive, uniform record. * ^o nd. 

2b5 Thfeintegratiwf maty b*flEarried«iirilp through ahl rough an 
arbitraryTiumlreruf levels of supervisory control to control to 
accommodate verplargeiunnrdinated^intjrgraBTmh^ystenrBys te dj 
designs. . 

2c The systefnyas awholesgairts,atffeWoimii@P- form of 

documentation. . 

2dt ATorUiref e&lf-dbcffln»ienti^^st«n is realized; the*Lised; the 
workflig.ret»rds'©f the iudividu«llahd^citajp7fh'(#tdeit« prow Ide 
both the in-process documentation for their own use, andwn vse , and 
a post-developmenedOCumentSftle«'foi-#thgrs'tot&i.rs to use. 

2dai With appropriate conventions and iproeeduren feed ire s for 
mainMning die Records during a design process, process , 
little of noudditiohUl Vorteshouldshe requiifei to nequlred to 
produce extremely good pdfet-devfe WpiMent deewthentatiwfiritation. 

2c2 Subsequent maintenance or modification of the systenfctie system 

by othersiwohldJbe facilitated i lta ted. 

2c2a Therecond Should UeitotifpletoSn e^y^felevahTj relevant 
detMl; - - 

2c2b The organization’aitd tagging of the record wotW ^ would 
make itbasjitp ideate necessary rnfortnatidniandfeh+ lon and to 
gainthe necessary &ompretajnd<mirequiredd@r i red for 
trouhlediootiri^w/orievaluathig mSdifitationt if icat ion 
possibilities'.les. 

2e2© The manipulation processes allow flexible flexible 
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modification for either ttflittite or extensive changes’, ve changes, 

5 GC)i^Bll^]^OF®aiE PM»GRKM3©mOiNiEECHNIQlJES WITH 
EEC*W-tSflllWlM Nil TEBI1NI Q U ES 

3h A ddfinite-MvantageTo4h)\t chartS'i , is'the t|uickerthe quicker 
p@Ra^Jtoth^h^)^}gr<(tilbe fop&fcgyto^fcegg'oce^ the process 
f&SW ■ TE!fclMf4Mft§$pl£^e)^tfa&jb$a*%%lk!i^ wgdil&etiheg&lnst the 
following advantages of the linked-statement ftfrIHrent form: 

H&fr flhriiiUtektariatiftfctrtsttoPiti SQSB^eFatooafltoamilo store and 
manipulate in the tompute^ ahdttd^Ktrtfay pfFafcdfcplayJar display or 
printer. 

S&2 The linkedostatei»&n ftfrm doBSPnotprovide afly^lde any 
fecompositihh problem as do flow charts when" changes must e s must 
be made:. 

3a2a IfthBJcomputerxrere^tsktd to handle sUfth»i.Jt such 
rearrangements in the flow chart, deriving aftdlving and 
implementing the^processes for automatic arrangement* .ngeme nt 
of’aTldW Chaet Jorfea'sy coTtiprehertsiotrwbuld be would be 

chalie^ingt-e* 

3a2b An easyj5olutioifAfthi5,foP'toun>e, tfouldibeto vould he to 
ordev the box«aaof s flow chart in HwBar fashiotrsr fashion 
with arrows running up and down the row; but this 3s-t this is 
essentially thy lfnifed^statementToAti^witb drawn-ihth drawn-in 
links !a possibility ivitftjtvMchbvfe ttfiajf sOWi "«y scon 
©xperinfetitf.). 

3a3 fitla , Unked^WatenWrtri , ecohd,'ehTe lengths# thgngth of the 
givenstatemenemaytke a’rWtftaAy^, WhePe&s^nWftow chart flfiw chart 
tfeetctdxtithittil ifij\0nlM9KoflWn1)tOrfVtW% hhbevrihted rev iated to 

comply with^eometrifcvbnstraHitei’s-ints. 

3a4 A linked»stetemfetit*recor(hgive^ adiflSVenatilt'dte natural 
inclusion of non-process iirformation-ategt,! on--e, g, , 
specifications, usagepointers, data structure, comments, > comma nts, 
parameter states, and design tricks, tricks, 

3a5 In particular the many separate pieces of the record' the record 
will not tend to get misplaced or the WSty. J Boithe va y ■ For 
instance,there are noseparateriJow^harts^SteparafcEt f sc pa.rate 
fta^gneMthotctfiih rbd^, btt§.t>f datitAt tfrict&ettp--s true ture , 
symbol-assignment notes, subroutine-identification notesy tio n notes, 
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1 iN-nTOMiCWOfN 

I# A# independent f sfudy Conducted by our Systems Sy8 terns 
Engineering Laboratory, working closely vtttte ly vith 
Information-Management personnel, examined our program teDgmm r s 
aitfts aitB^nfffr?haIiftft1ided»'*dan ^tteftlpf'tb’Sttentifyo Identify 
sjWtlfic pay off areas for "V@nfpifter-aided4nformatioitn fo ran t ion 
management. Aibdftg the^promising areas identified werer^I vena : 

tel- Problem statement detailed in document formant form. 
Including (whereappropriate) an explicit coding 11 1 coding 
specififatleAtonprograitm#iin^rro - Tie''d*ne.b« done. 

Ia2 Possibilities fdf*alg&rftlBni« flb'WChdrtiif§.cv char ting. 

Ia3 A complete system-features description, including including 
operating instructions and user guides, maintained in kn+Rlned in an 

up-tb-date^forfi^nn. 

toft Ways of fncfteas'iwg thfe.uAffelnes« k 6b6lM‘!est«rfial’ir external 
documentation tatafibu'fllefcadd referonteiW ferenoe s. 


Ia5 Ways of obtaining and handling information about on about 
currently assigned tasks, their progress and ares b and 
problems^'stdfav tnfoVniatt?m.t'ion. ” 

£fo The last of th^etAa^selieefedstb Sferte-isAehidrfor a.s vehicle for 
an intensive and dnteifed ,r sthdy 'leading to ofthfUiiteitaidWliipute r-aided 
procnsshtjpof status information.^* It was felt that this was that this vas 
an acuWneed-of ouf own program's information system, indy stem, and 
SliouUdb^ of iifteiesVtO'srttrdader femfcihttttyarw^Jty as veil. 

Ib£L We planned to implement a manual system of forms and orms and 

procedures fot status information and sttldyJthis^flseiy, this claely, 
seeing where computer aids could mOSthsefully bee fully be 
incorporated, &pd then implementing them in airon-lin^r on-line 
system as soon as possibles lb le . 

Ib2 This activity finally issued in two such schemes, tch schemes, 
largely-eomptementarysin their ftlndtiorts^wWldh'WQre^hich were 
conducted 'Jointhyyiver aperiod’wf TS&vdral fnofrtfoKH "Thc^ths. The se 

are'described in the following sections, sect ions. 

i 

2a ftatitomle-e 

2afl The passage frortPa contemplated or planned task. 
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ImSb an as3igned task on which wb^Ktwould^Iwgiti^Vds'^in, was 

fcieUiljng iflcmwtoi(iwffvfls the "fchsk ctebatipfiondriptlon," 
fTaskPtftscrlptiDhs Wwe4s^dlat WhbteVfer4irtiMhfe time this 
f&lT&Ilbta&af&lgd lieek t reached^fhe^representefr a<* s ented a 
phase-cut in the ppdces?£)eess. ) 

2»2 Durng the implementation, "status reports" marking narking 
th^prOgrESSagainStthedefmed tasks^er£tssUed | rU , t^'■ issued, at 
fegulafr tiih4lflteWaisr/'a(Statu^ rgpdfts represented^ pre sen ted 
tiiie-ttttBSn te pJwcesS^WMte-wlf sfttgesitad hfeett had been 
reached!} 

Sa2a Stages of pfogees?could bechfecked rehejgjpd: e. g. , 
design, coding, checkout, and final documentation^(tofction, (in 
the-case of #> program nrtsigrtask). task). 

2a2b A given task might bebither , * , attfte'' , <fc^tive M or 
'IftaetftWbcf lining I* particular reportlng'peridcf.r g period. 

2a2c Thereportftfg tncldded thr’'esthnated'tlme 4 !©- tine to 
cor«pIedon}V J wh^Hicbuld be-Ae^iSed i Wfeekty iff eekly if 
ntcessaryr'. 

2a2d There wUs prorisfcih fof erfteriifggtftr&rv extra 
comitieiitary. 


2a3 The completion of (fot IrtStande) a programming taskrainp task 
ta ttt& point’wltepe a new*system feature had barunfefe 1 bee ome 
opecatidnai-ftvas annonncediby hd yOpi' metno t*4lew teatnrefeature 
operattctoal^oriike thedaSktdeScriptibftUhiisdaisai, this vas a 
phascxotit. TMMiemw was ffesudTetetf-before flrtaf re f ina 1 
documentation had Beenrregisterdd (though dbcumfenthtiOfr"" nta t ion 
was conridfereda partief the assigned task) me 1 tas k}. 

2a4 Wah thfe , ‘pH'aSe^cuts , ia)t2al afid'2a3, plus th£, plus the 
■^tiine-cut^' <}f 2a2fwS Jiopetf toget ah adequate adeq.uate 
cross-'seedohfngibftthrprdrcess, WhMfwpuWttifteet itsd reflect its 
progress amftfenrporal structure.^ture, 

2b Implementation Of the Schertiehe mtmi aitfl Probedute^dur e s 

Ibt TTteM-nrc.usetf Msttrtus4ftftimidtton ret-drding Jtfererd ing ve re 
memos extracted fronTolir giOupmotinAerttaddlffites.»n files. 
Headers werespeciali^preprinted; information cUTftdht n content 
was clhselyspecifiedvdiiddhe ^documents were'ttisttalty^re us ua Uy 
highl^fortnMtfeht* 1 !. 

2bf» Tftte''Task Description*' 'memo told Who hadt.o had 
assigned thetj*sk^-'w*i£h^rfaject witnhethe , pf , 6^ra^e program 
was hehfg chargertfhowSong the task would probably probably 
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take; Jand^thC’hiajoivs’ufftaSkkIfiyOtved’tn conrpletingcomplet lng 
the task. k.Metltdd of apprSachtmdiaif^^ttawommentaiyriwnta iy 
could also be hjcorded on this forth! Thought aTM>ught and 
planning, 'as wtlKss wrtte-Op, MCrCiPeiiuireit inquired in 
fssuirfgMthtehfocidnenrpe tttwaf hota simpie’Chedklistr checklist 
openstldirx. 

2bfft Tie "SSiaiSiReiJtafh' memo* for, registering!. ite ring 
pimgms^gi^iisbdcfinWad^as^pied ta^k^^s^ n >ks , was 
issued itothe reporter each^weekin an updated formated form. 
Filling out this form Usually retired only entering a entering a 
nurftber oirlettet?<tu'i;he«kiitg^i'bot,4n : tordCt J toin order to 
r@cordipiMtgreSS*0>a%iew phase ohsub task wittere vise r to revise 
a time estimate.^4£status information had not been- not been 
changed^frbm^htlpre vious.iw@ekVt Tepdrt,nb.acttoo rvasiction was 
needetf-^exeepte fo returnthetfotiw? ’There wake re was 
pro viliioii foi^addh* glany'estta ctKrtmentaryr'ritary. 

2bte TRee"Ofpt ,T rneft#® was exrtPemelyHbfiefand highly highly 
foraiattW^tltei*>wa^rterattlf nothingh5otiviiiteirt,o write in, 
except initials and date. dBlteheader*was t p^paned aprepared at 
the time the task description was entered; at the red; at the 
approp^tcTtinfel^a^bonjpletfmvfd- anr©pferatiOna|Jer& tional 
stage^-this memo was initialedbiflfllHh®85nturned in. 

FroVikidn wasulattefer fidai»#<3diftitieit«K3»n ts. 


2b2 Issuance and distribution Of these fbrftts*w9s ‘orms was 
proclgdUHaflly’contrOlMd:’' led: 

2b2a Task DeSeriptioM Were^toshe enteredbefthtran^eforc any 
work was bfegumnn the task;kropies wenlrto Mtpfograittll program 
members, andTotthe^ibasttfr file, file. 

2b2b Upttet«kStal»is Report*forms were distribdtecfand itod and. 
colleeted<wleektyX i Gopifes wtre distributed bftly tothe only to the 
Information jMdnugenrwitbrOjfecf personnel: mtfei r the 
Originals weredited T (avniiabte/to’afty hfembet Of themb e r of the 
program), and used in preparingthe next *weeb*s status'^ *s e tatus 
forms.. 


2blc Op Memos werenliistrihutFd immediateljttd^lh r to all 
program members,jasiweltas b^ng fHedwifli the- with the 
correspondihg4as'kidesrttptiob nteiuo itPtBe nlitstfere master 
fflde. 

Sc Operation Df tlfe NVheiTrdeme 

2cH TRiisystemrof Status-tefbwnatfOn reporting was* rting was 
iastlthtedmi awe&kty*t*asis, difd operated for<&perh>d for a period 
of2?TWeefes; 3. 
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2gf T-askdd&ri jJtlflrts'wBre issued by each hienfber ofcdtd er of the 
program at th&tttn6 tt» scheme *^*iitlatfed. i iDtoingi. During 
most of fh(Sp®rf08E*c^idperStit®^ tWO pdoplis participated t artlcipa ted 
in the weekly reporting—though not always the same ivor same tffo. 


2c$ Mosfcof th^reporting^oncerned programming-amt 1 ng and 
system-design tasks* she., implementing fsystefifffoftwate m software 
featmeesj * .Thor^eldfetTwfeH ^defined; Itsfinafly delimited delimited 
tasks* * It ateok^trittfed the vt^iybepOrtingito’^usthtlng to Just a 
few iitdividiihte (Wei wanted ttttry theSeltlOas^vith aLvery v 1th a veiy 
snail numbefof psfrtieipaAts afflfsti^nd gavdus and gave us 
statds^ information inmn areawbefe-a-reatueed was felted was felt. 


2d Results of Wial-Operatiswation 

2df Tfiennost serious pnoblemwarthat the information*'< imat 1 on 
conveyed bythe Statu&frepOrtitfg prdvedt® beof little be of little 
valitee■ Wewttributt this tfl-tfie fact that itfWaS ntfUt It was not 
possible to formiilatra-task description realistldalty inalliitlcally In 
enough detailtdntakeiti*Pus!etutbasfeh'gaiii^ a Wlffich%ln^t which to 
registerwne’Sipi'ogftcSs^rAfSFa problem in managing martng In g 
information, this took two forints: forms: 

2dta First“, Wg needed^ways ®f4ncorpofating mWe + lug more 
detail intd the task descriptions',rfepresentingTnore enting more 
realisticalljathe subtasks hfvolved, atld thetf complete lr complex 
interrelations; and displaying the relations to tasks tini to tasks 
which others in the-program might be' wobkiwg tfitrking on 
concurrently. *Thi§14as aproblopi ih-representingTmdi ting and 
strncturingdnformafliOh hsefullyr fulty. 

2dlb SteomH^JWfeneeded-Easierandunoreiflexible flexible 
ways of changmgithatt&sk dtwaipfienGidStWe tksk^3 the task 
definition itself evolvbd-into modified formls,! and lasf orms } and as 
progress waff made against it£l ThiffwasiaiprOWeirPm rdblem In 
processing‘informattan*usefully|:ahd on* Which oalleA leh called 
for computer- helps.- Ip. 

2d2 ffbur^currentetructilringl&ntantion&'&Tid'dffdin&n* off-line 
compilter aids had hfeen available atdhe-tittffe \tehejpfrthe^ be#m the 
staths reporting* we could have handled this problem hfofig^ob lem more 
satisfactorily; forjthfyigite os wayffWfrepreSentirtg re pre bentlng 
complex hierarchically-organized information, tagging antftf feging and 
labeling and hnkiiig it tojbriTig^out its qualitirtider qual Ita t Ive 
significance;,and using computfer protesses to operate dh> operate on 
tfoii organized information, modifying it Sndupdating-it. ujdat lng 11. 
These are-duSt the capabilittes that dvre fteededfor'a needed for a 
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TnolT fehti&fic tdhemSOf reporting stathStinforhi&tion.nforTiB.tlon„ 

MS Thes^off4iireakft ari?jusf now getting M) thsetting to the 
trQSttii'Ortlt^stagh. At wtfworl? up a second attempt atattempt at 
sfittfeifeJWtiitgf ^JiaW avaM&bteb fahhiore useful setre i 
Of tdOte,lw0ir^aptedWlJte kind of information inform, tion 
pfohfetfls We |F ungoVe¥ed i tHef& e£d©g&alfi®Sfcmbv£ Vodldnove would 
ho t<f tr^"franfhtg^tjOhtplfexTtasfeX (fescriptiOtrs,'tafeged and, tagged and 
liffkedln ^ay’s thaf'brtAgfeutithe most significant a ignif leant 
intfetdepedd4i1Cies';'thfcn + toAlSe + theassociatedoff-lhie + ed off-line 
computer processes fo operatt^otrthfese^ntl’canry out cany out 
thenrodificatiorts 1 on thefn-t-modifitatiblis dute'bsth toXtiwboth to the 
changing nature of the task definition (for instance,’as' Instance, as 
now const Cainfadorne into and to theipto&resSf e progress 

marked up against the defined task: 1 task. 


3 SECOMf SA'ATES^I^PaRII^G ^11 EME 


3a RaMnalele 

3al- ThewecondrstatUSafeportingschfeme was*oftceived<s§nseived as 
real-tiihe reporting; MtbaV’stgnW^hhnoJhe sat do wine sat down 
toworkanchd H sign-6f#V-when (MievompfetCd tt, left^or it, left, or 
was interrupted^ 1 .ThtTl-eporter #tnrtd>statei iniiisewnln his wn 
Words,,whafehe ptannethWdotvh&i hgsfarted wOkkirtg-and rklng and 
notsrwhat impedinientsrfif anty? were}inthrwdy dfMswsy of his 
completing ft when tor 1 left, left. 

3a2 The format fras r desfgned spetifieMty for oh^ine or on-1 Ire 
use,psdetaHdd behtwin 3bt; the Ihm£ fbrftiatW'ffls jRsftftXt was also 
used as thebasistfoTa manually operated syStent^as system , as 
descrtb&Hh 3b3.3b3. 

3a3 The goafwaste makeihe whole process ofreportinf re porting 
asantrimatitim(tndtin^tvurtplsBit)l©osTlihl<the rfjkMft the report 
was flevHH&ih'both its COnteht andrifcf tithing; 1 idh'astiming; It was 
enteredWhenever'appropriate,'with^itficfcifeedhack Sfedhack of 
information to SupervJsorf’perSonnfclrs orinel. 

3a4 finpartidullaiytbi^ scheme wtfcrtvbfe atildg-sfcttirtg flag-setting 
scheme,^notifying of impediments or potential pcWhUdttisJ prob le ms, 

3b Implementation of thfe SchemeherFormats a*dtPro<reddr£Scedure s 

3b ti The automatic status-reporting format was intended intended 
for on-line use asMtowtfif 1 Hows : 


3bla! WhettttlrC systensfhad fafeen'started ttptifld the and the 
on-line program had been toaded^lll^prdii^OPEI^AT^BATOR 11 
would appear on thetbreeicrdFIie operator would thdfipuld then 
typ*>inLthdret(uired literal sMng-(ID ihf(himatioa),inforiration), 
followed-bjhthe^delirrtiter^ite r. 
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l^liftfeERkeM^Titog (IEtfttfomia®nJirfdll<mfed bynthj followed by the 
ddMitifcer. 

3bflb Tffi4flellihl^ri'Mt^«ct!WAeahid , i^btand,e contnand, 
ei®f§fifl|hlieliteralMffi^tthd'Mrfgiggajli.JiHeTib^Plrig up the next 
tiewfiAgflotlie Sdreerccr^BATE.'^ATE, fl 

5bBa= E&Sftteney ^JWuldbru% fcfrtognaip ihhfaisneajt In this way, 
untlMiet^|n-i)iiepnt>«)f flfthtpCrfiil^lted’b^wrtine had been 
cofnpIetM.l- (Seettee Sttachefl^rilipffigtirrt^OFlgvtre 11.) 

3bM Wh^tihisivoife'cnfeliiife Wa'^sfDMpleted^iftaeted, the 

opeca^ woaldJtyJ»ets ptcofle far ft s^Q-offianlithd'-off’ 1 and the 

words:: "f^Mt^PPEwMldiajJpetiroftthe'drsiflaf. display. 
Typfljg 1 iri'fihe 1 thtie pfuracthe literal string ddiaaiteP t r ing d ell mite r 
would! thbtwbriitgrdpi fJidiffleAheiiwsx t’l I^eOMPLI&HBE^ ISHED ," 
and fifiitly.,Ull£^telriie "REMAI^k^^Mpletirtgitlideting the 
8 %ft 3 ©ff’ftffoflr&tiOIEr + ion, 

3b2 ThiS statfe data \ietBd be rallied to the a^fojfrtatfehe approp riate 
pattiekis: 

3b2a Th(Kcmupkteteport; t 4 ntfudirig both' tfte^rfervtJn the sign-on 
and sigh-pff in’ifcrBTaliont'WbhM beWrehtell feta fttShio ei as a memo 
ter the preset leatter, projram? mahagesrafldfot reeoudj&nd/or re cords 
cEerkv^s appiapfljatepriate. 

5h2fc Copfesof tffe te|«irrwi 3 addbW rOTitidttO peoptee 1 to people 
named orjreferehoe'ddry^lnitiais In tlM^REMARK^" f 
3 estfclr;rqr alterHatiwty&d TC€)PI{iSiT( f y^eKffi^cdBl'cf entry could 
headddi^tfeBSi|ie-oifliE»HQif,ffof«iE 5 %<tatiffg>r designating 
odie#rnotn(hn^l 3 mcTirdda - iri'lt'hleiatd»rd^Oft status report 
diMbiffiorition. 

3b3 Fomimitiai^ephhtpk>foaiais WithThe apfctoopfiate appropriate 
headlrtgi.«sj/af«‘d( , stflBatfedlb gtoup frienfter»E meptoers, 

^SaTh^forifls sme^prv^^n^^o^dinlix]?^ the minimize the 
ch(»QKMlli5i^^inQoMHnDl nwatiiand tte^fdtiabilit^he preibab 11 ity 
that this" \iouM beldbdercctosaien&onsly! entious ly. 


3b3alX Uhaecesrary^miiesTWei-a'oiTWttecfccom^Metj.'. completely. 


3bSa2 Atoplespa® anddeeiwayweie pirmddedfotY’tMe'i for the 
researcher*xirtriu<incdft*tenM hrtTmt»vrlown wolds, 
chos 0 hrWMft&btsySteidt'MmrainP.st ra int. 
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STATUS REPORT MEMORANDUM 

OPERATOR: 

DATE: 

TIME m-: 

PUOJffiClI 

TASK: 

I NnHNtPTTO' 


SiJgiafoff entriea ♦'should includes, the tifolIowing:ih t fu-lltfwitig TIME OPT: 

k ACCOMPLISHED: 
REMARKS: 


F£G J 1 l£A$ , AMPLE , f : OF- f S T ATU 3 f feEP ORT £ MEMORANDUM FORM 


• 8 ! 9 
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Sb-SaS The ' 1TACCDMP.LTSHEtV’ior’ "fJEMARKS^rst ctinnorf 
th<? report Cbuld tort tai niiMdrencefto terry'syStetmny ays t en 
fH^fhwcSldn ’or limit Ati&Mte’arin g cuportiEompl erti oiritnple t ion 
of tft&tasfet tls jwell cVfiftoJany organizationghri iza 11 ona 1 
problems. 

SbSb Bach personttvseato fill dildfliheoMgiita@n'' l s ign-on" 
sedf(tei©f4ffeifeporleas'hftsfttdbwniHlerlding tlypending to put 
to a^ig&ifi(MftJ3tobu«tnoMtne ftntd gftveur tasks ive n task. 

SbSc When hscompletetHiis (Jhjectilc^bfheforelHeiB^ore then 
tf hews^interrhpted, lte%puld ftlToift tBdll out the 
’ , sigo5offftsectk)i5 t_ df the flfcpbit. report. 

SbM Filling out of thaTorms was’ not? tabt (postponed pos tponed 
and dOrteeex post fctetO'u fbr pnb objecti veh^as’ feive vas to 
3ftnulat69hfelofi-line sitteatioif amd dhtainr sorrfeta 1 n s am? 
feedback-usefel'lw dndin©tnstromfentdtroiiit‘ ntation. 

Sc OperatfdnmfiffielSdretobeme 

Scl TKuisecomd ochemenarfs talus itifbrmatfoii loprolting reporting 
was insdtirtedtftitsimahtial fonoififdineffoiffiraftdie ) fora, and 
conducted COTieuiTnrdy'Wkhvthffitfirtt^chdiiletfor a ipsnaodTor a period 
of about twtive weekse ns. 

3e2 One member offtMnprcigraipp-wiio^twse ofSihecfiDritse forms 
was vee^aiMdi/Ttuyid^hatthejtfthiilg flrafiid’iEgrivaried from 
several sigrt-cm-atnd srgJi-sifrperidds vWhHhdthfW&hh&ida'})' e same day 
to sewraFdaylawFtheasctirie repofted' a sagrrteiit efwtffk.t of work. 

ScS The filled^WifotnTS' WSSe 'giveri tdtven to 
tofbrmattdndS4anttge»nant!projiBCt <pefsotmelp they ’svetfc ey were 
examined,padK©ccasTOMl^Bd^gto4«^ftattentit«i oft tent ion of 
the*programmaeager-beferebem£fided. fNerproblfemswto^ems were 
flagged iddwwb£ thithtearrsfJTOxyeVe’Wever, 

M Ftesulitfcof TridkOpferatioimtion 

Ml Otr^iteamplerrtems^tm^df rhisfchbdre wdtoddiateuld have 
made a and®ration and 

resulfep m factfQof^iirand'rddistirdeTateiat'ioti trf thfFiluation of the 
scheme eambe anaiteiwidictut ott-liiTc-expencifc^ for whi^hfor which 
iTwaslaMafed.^This fS.dspeoiaHytnre'Wlt's rhetho&n its method 
of entering Btatuki rtfornlatfoiTtaitd of routing if routing it 
appflcpitaeiy.: , 

M2 Because this%pbVQf^ep6rtr*ervefe maMy a nn inly a 
*flagfii%'kf\irfCth^%dpeS , hcAqelvBxpliCTtly'up©tilatoitly upon an 
adequate^'da^fedesdnpti(tij'^ds’"the T, fi’Bst stjberrfddid. scheme did. 
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do(fs rk>t fl need th faeethe problem dfifraining -1 Ism of framing 
aftade<^ tol^epresen tos^Mdtoribledislf lex ible task 
d®icfipiiohlyet|it cfo£s jbfes wpposa;existence o# saehatence of such a 
dfeeriplioMndh^baJKgl - (iiviidJigoretet'\o b'e maximally be max trie, lly 
effSfti^d'and f feklsi^piificarft Irdcffmatioh. iriSSfeesaM n, When the 
probleffroftSsMefinitMi' f fccis + beaii tore ^atisfactori+y satisfactorily 
f&s'Dlvadf tbistibdond scheme of bstractirfg stxttusacting s tatus 
itoritraftiMtlooKs' veiy promising, add prohablyidhfBkfc ably sh ould 
recMveton-lineitapietontitori’-a'Hdlfeslrtng.r,! testing. 


4 ctyiJJafflgid® 

4a Our initial'model- Fee obtaining stat u s,in fttenation abontftT, ion ah out 
a programrmitng process distinguished three; 1 pointwherents where 
writteieinffccmatioit s'hould be^etitered' into the record: ththera cord.: the 
ftumiticM intoltbfc acJtive ph&s&,mnafke(kl?y^^T.adkty a "Task 
Description "p thetlStathsf^bpoftsr^d nrte i ntervtils duisra^rval 3 during 
tins implemeirtatibn; aod'aft "aftei’-tlrarfaett fendkc t 11 final 
documentartdn.n, 


4b Onewery nericMisioversimphfik^io'n'iin'lltis rnodel hr is model is 
thatht fcterknaksthfe;temporal'mterteavingaf these-phasUS;these phases; 
they ddmert tocmr iman|nsHi!iple’thmp 0 rat*sequeiice.^Muoiriof*. 
tii®' "finaKdocumentahon't isaCtually-dorradijririg the itiring the 
implementation stag®; in jfaet; eVenlJnetask defmitj©,nJ4s3aP f initi on is a 
useful park of the'completerdoeumentatronnhabmightrmtillyt t fin* 1 Jy 
be retained M the. reeordre cord. 

4c Ideally^ program’ i documentatitor and status irtfoTmatforfo ittb tio n 
abouf tlteTprogramrning'should tiM 1 <3fk.’lls a’rtafural produfctml product 
of the methbdology fpl 1 dwell dh^ughoutythe it the 
desigrrr^nd-ptograimningrprocess^?sdihisTk duetrf theeissilethe issues 
afcstafeelio the lttked-stdtemenridesigmredords desewbetbin described in 
SectionrIICII. 

4d WewyoUltl like'-tideaHy) ty manage-status iftformarion arrabtlon and 
documentation in ioaywvthatWiade thdm virtual ly rtua lly 
li^istihguishableTffwn'l)he"substantive 1 wur)i 1 kl©f design artdiesign and 
programming^so interwrwen in the programrner Vmethodotogyl ilogy 
ttoatdhfehtocUmenmtiorrtVouMhe.thd eebjihumeworlrwitbinrK within 
wfliich h&*bHrikis Ms wbrkvorThis Would aiot’tle a dooumentiitioiim*ntation 
scheme which vwuldl'r^fledtl'daak^iltoltatttiVe work; 7 butw ork; h ut 
rather,^ documentetioan^hich wbtildvi'diSpJa^d thpiayrerftbe current 
(and evolving) statetguhbis stibstantivfe sviMnktive work. 
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l IUTOWCTI®® 

J& A new omHa&ie©mputerbystertT Hasriteen ordered. rite’, This 
Will harvest gengrateafefctQjffta •d^e^cours'fe^and , scape ofiourscope of our 
work, 

M- DeMv&iyc'ry 1 July <65*/ 65, 

Ia2 CentW.processor:;oCiDC , BrO0^8l5bfl24-J)it?^l-F5t # 1.75 
usee corarmemoiT^ifltttorefeil/^ch'a^neternrie Is. 

la? Peirpherabetiutpnnbntm t: 

lacfa Both papeietapfe and punched card 1 I/@,rd I/O. 

Ia3to IBM Ull di ikfil€ 4 C2;000,000 f ftiif acters)nc te rs }, 

Ia3b' Two magnetic tapeitrartspottsi »rts, 

IaJd Li ilepnirt tarter. 

Ia3r SttazachaEactergesieraitoie^rrivingrirApriln; 1 April 
SSj^displajtaaeopeapd 0n^incimpbWefminidis 4 wtH r teals will be 
ffiesanafflsasnat prfesemfcsent. 

lb We pEamtdtincbrpoiateibdtfe 3>IiilsproG^steg.ande®sing and a 
si-irigrprpcessjng ltmgdage , fiacdity % toivdi'^ compatibly jompatlbly 
wittHnrcommorr i ptagrgras^>. 

Ic TbeonHRUdjp^inteiirariillriiiake’a difference UUtotfaiour in both our 
on-lineandeff-lfiie-tdftenfefttfhriatioaisystCrns: systems, 

Idl I m rrcedi atd avai lability Jaf Selective *prfnt<SJi!t foil th&i tout for the 
on-liiieiwarkdr-trfferS' Interestingpostibilitipssfcft Ilities for 
aidlifigt aiKhexpandkig his 'X'dfiking metbodeltigylol ogy. 

Ie2 We pJantdtimptepfien* thte Bffelindfext-maniputatien- pulat ion 
progtmn,,pEcibdbiy bs the ffet pfdgraCmpnafeesneW ?syStemriew system. 
The ifnproved<acce$5i bility Mtjygwt us much quickerr quicker 
reK$clin£i 0 f oflr warrMngltdsB text. 

Id We plinrto'tevolve timeldraringsreasy stages, y The tea. The 

first appljeatfan Would/prebablydteifc)’ al 1 <b w dur off-lmeour off-line 
text-mmipulatioti‘ f procpssescto i go dter aginterleavednte rleaved 
badcgrouadbverk whi'ld the dneline-systemiS'btehig bsede ng used. 
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la General E V^lutiohTrbirfthffPf eSfcntSlaftOt State. 

2 al Our intended usage of the techniques described inscribed In 
tiiiS rep©W will stimulate^ a steady strO&WtdfiliedfreMs of new needs 
and possibilities affectingiS)ntdnttons78tfte^ionfl t style, 
processed, apditv&rking ibfethod^bLods. 

2a2 We fieH'ihdt Suth evolufiOnlcotild^ctlvelV’amttlvely and 
profitably Be pdrsuettfor hianf i«e«ihs 5 *f'nths . 

2a5 For instance, we have only begun to explore the use 3re the use 
of links and tagsta j4a.a giVfeitfpdinltft aiprt»&s*ae&gff;i*©ce s s dea ign, 
spedfitdfloM, ff^ourefes; oaiMraint^t^^salsdvibedtc., described 
iftotlttieportimteof-Rie Acbfcd, toflueftfc^ ti»-®ds*pE;eitthe design; it 
Wouldlprob&bly tre Valuable' 1 !* instill appropriate ijpjsfr late types 
of links, to, provide convenient records of the influence the influence 
of these fhctfbrstora, 

lb SMppeivarlnslatoe-tiDr 

2bl Embeddioig^tlteacttratSeurefecwftewitflilnthd.tfedignt>e design 
re^ritLpf(tvWMhontogen@ftf'id%)tlinite dfeuttentitio®a«tf^tion and 
ttitf di^gAtr-prooessess. 

2b2 It would be wasteful to reqdire a'keyptinch operatoeh operator 
totfaifHGribe^rource code frorirthfsrdesiiliJecPed,*^^cord, so we 
planed develop a i , s(*ippdtf'ipre|^Wto^ out the 

Sowrceslanguage in form + suftablolF6lit , lnpufforth%iput to the 
tBSHSlsltbtor. 

2b3 (faP> ^p^trippibgEEropesSOiet^S reeursiVEfsubJ-ofititiea ub rout ine 
to Strtprbut soiree etntetfroifl thf aeSig&fe^d^wattlferd a tructure 
Is relathrfeiy-Stf aightfttrivdrtlf >rward, 

2b3a *t’t>irec*ed«t a process statementthftr^nt, this 
subretttWe wiH §MpNitt^Tu a^(^ia®wair^itte order, all 
of tMsource Tede Jnlfhe listtaml M substructure, substructure. 

2b3af Wraasun«e»OSi?ftSoarcrcnddihl thetn the 
descriptidri belSwl ow. 

2b3a2 STllistheliead afctbelfstlatntl is'gifefttte ia given as 
a parameter to this , prt)te®r>eesa. 

2bial LettSflbdJttie+durrefcifitw^hieftbbtttigtt being 
examined at any tlmfc br^etfliif pfcMftsp:oee s s or. 

2b3a4 Terrnlimlogy^s€roifimef i§T2 is 

tt#heM4tatfe»MtWff the fubhfct%ttstateftienf Statement ST2; 
TMlSUI id thetsfil SMemefifrtf ttrt listDf the list 
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eofiMftrn^stat(rm£flPS3T; aMSG&STaTB tfi£2 is the 

Iblb {M))Se«ttfMP. 

2b3bt SM», 

2b§C STS fiSga^tag, f©(M$, T0(PI2). 

mM rffSTThdfewn *oihfo Tt»®l3P (P13). 

Tbit cmiimi {^smrnmz, 

IfesSf (f>fl£$ti§£j(l$A<3Sft$nfasteihd^m'dhckofco end of 
sftft&tftMT. 

Ibig (P12)) I f £I^-T AT£STC\M.«x i t . 

2b3h ST2-S€S ST2;,T©(tfHp). 

2c CroskReftffciieilig betwet^bfect-Codetislfifg aridt3ffi*gtt^l Design 
Record 

2d’ Information contained irnthe design record would id vouM 
often be valuable during debugging Jigging. 

2c2 The listing and tlrrdesign foedighwltt contain Jth& contain the 
same reference tHam@&e . 

2e£ The computer Cantheltaid ift on-line cPossine c ros 3 
referencing as foHotcsi-L ^a: 

2c3» A modification oroihi’ondhie Systeffl<V0M Mfc* , n vould 
enabl^theutsen toBcan andmanipuimetott inthetext in the 
formafof tlnrobjedt-feOdHistiirg. listing. 

2c3b In this forihat;^mpchineaddt^sE , wAlW bedOirfel become 
theequithlart-ofta Waftiofaaenhbet; a S^nthoilic-naiff# He name 
or label would become the equivalent of a statement statement 
name. 

2c3e* Scan and hop commands on location and name would uould 
thus be-avaitableihv«r thenobjhbf-code^hstingtde listing. 

2c3d Cross-record processes Could bedet'eloped’that ped that 
would alio w’hoppipg ifrnnt'one' record tO a named a named 
statement in huotSetfrecord?to provide effecYitle effective 
cro^rdfft^wctti^^ ng. 

2c4- Moujenstufrat'cross refereirce*t0Uld<be obtaihecTby^talned by a 
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{ratftla'to* oantput MfekUftt^thVrfesip teddrefcgn re cord. 

2c4» A special link type fcrgi? ''»1 isting"j tbit*tftp’'') could be 
asgtktd'Iink-f^fMTf’any stattfmt'tttwntailriing an^ida^ an *o tag 
'(©rotlfeitSburcbJCiitletaitt<t^tcdrretp©ndingprointnd ing point 
iff the object-code listing. 1sting. 

2c4fc Normal scaftilingnrf thf rtC<?rd‘wt>uM sho\fc4ie*how the 
sourc#todeiembetlded hi th©ldfrestleVrisbf thir« 13 of the 
dcsi^ififeewd sfructuree tur e. 

2c4<s 4 specialiscannihgitrtttde hveirtdtfiot.khoJw' ttotP h cw the 
sountstecoai^bnt ii^teM autbm*atfchH jtfollbtaHy follow 

the''^fiMfl^JJih'fes^tfclbcatfeaiSd)stweff, aPftie loWostas the lowest 
tbe^anSlaica object coTd^e etc ode. 

2d Ote-Lfiie ES:«eittirt^!andiD4bl(g'gingF Ing 

Mt Pom:(niipleteir€sspthefie1:ros^re£ereneef , ffids should lids should 
beaectffnpaniethbyttbe abMitjbfbV'ttte U§ef tft r e*eclitt;'artd execute and 
modify operating programs on line, line. 

Ml A natbr^.oper^ingyys^eifbfblE?^his' |P wOutd ^HoM' thed allow the 
user; jvbeiccieMlffgthe dislgif reebsd, hrseleCt,a frroeesseet a process 
sfatementtataitytetelftfstipiii^te the necessary entrygessaiy entry 
p&ramfet«r§, 9nd lWiVeffte appropriate sedtMit of ej&tien of code 
esftftut&ht. 


182a Spectdb^idsWmild'W &vaHablrt&2ttlpnhSuskf! Ip the user 
establish the Hesired ttotey pardiffete*srare te r s . 

2dZb iFfexecntiolJ wcre<ff<miial,tl» r#sdlthigre suiting 
parameternstates'eould be^dislptaybftdiidyi^aesiFed) if desired) 
usetl as the input parameters for the ffext pnn.es* < t proc es s 
fifepp. 


2d2c I?th£ ptocossj^d hotk&euute properly, thr' , pe rly, the 
UserrcoMld drojrdOwb wrtht sublist otfthiiqjfroc&sth is proc ess 
statement hndrbegifiekBcoting th&mM&ementst^ftt’Ertnts t one at 
a thteftp isolate the trouble, troth le, 

M3 Special processed© atd on-line debugging, sdeh lagging, such as 
help in j establishing program patches, would be a natural f a natural 
addfttbh tb the dbdv@.bfdeF aids. 

M4 %BMtbf tlfe abovefeaturflstatement feMcnttmf execution 
and omHn&»patchitig) l^e preVtoustybikniaiVelopCd aifftr* loped and 
USaf ini©0T^htom-Iine (typewftterKfelitf^in^atdiggdJig aid for 
theFlTB series ofcorfi pntemvte rs, 


§6 




SKGT1GNV—fflKffflURB PG&aiBItHTIES 


M5 Cfe^-lifro«>tri{)plng,''t3'3i)sl&tMigr ftad te^ptegratimbofe grstlon of 
objder<tode»cire also irflportint features tfirplairfcr. to plan for. 


It We ptertUd deittopLOcr ■omline-syitem furtheratongtier along 

tftesepgeneral'Mneiinca. 

3 IffldfSrifrg and.fetrieVaf fcmoufexternal documents.1 ocuraen ts. 

5 % I Mi ounnri gr ft afttas k breakdo wn l#eha$l divided tftdvided the 
iflltomratMi-fflrarMgemeBt,prabftehi ! sf v m ounprogranr inKHhrfesto three 
types ?: 


3al Pi persrrnaf-'doaimenmtferrftystenvf PGOCFIIfi^vbiiih arr-lch an 
IndiVfdOab&uidi^t help ImiianigingMstdKgi Making! working 
latfbrmatMi.n. 


3a2 A group d6cumerrtatiori systernX€d30E3*foV rtianagrngflie,. the 
irfdrmatiyn representingihterpferstoal'and group 1 wbrkingn working 
record*; . 

3a3 The external •documemtatitm £ystern, IXtiOOTfOi' 

managing tfohenformatijert that the groupvohects froMthis from the 

outsiddfwwld.ji. 

3b The actfadtyLlp the status repdrling-and pfedggaisrd. program 
docnmentMton ©reas^all ltelln the categories'o£d^E)0(>andf FDOC and 
<3DQG$y Stem *votk» 

3c Gtver th’aqia^fits/e^tearsyafe.fe^vareolle^ted’' (mus'Cl^e i (mos tly 
under-A0OSK spo n$ oi^i p')tsb m e aH3 QBB hi b Mdgr aptwcai'' ftern s of items of 
external > reference data rfeldsKintaoasomputer-andnd 1 prob+encr ed prob le a 
soMdgg, 

3cP Theseehiiwallebeeri entered irfimturisystermiTi aystem in a 
sfandarchfotmatTi t. 

3c2 They fta^alLbeeUfpundiad'on-paper tape* through ttterough the 
yearnaathetdol 1 eetkJn-gtelwn grew. 

3c3 At present? tl>ey uf@ filed oftiy/by chrqncHogidab nolog ica 1 
aecessiQn'inuimb&i'-andbj' i frrmnti^Ta^tt'oracatd fidecsrd file, 

3d The ihformatibh strudtnring cdnventiom-amd ms and 
computeo-aided tnamipiilatumt processesmlready dese&bedt-tmer fb ed in 
this report*arid Ref(SRH$r\fa3uld fee basicarll^ addqttatevfot ’eiuate for 
organizii%kdieseHtemfe i«tQ- a MrUctnredtftMtured f 1 le, 

Ml TherfotmatKff tht itidi'vidatil eftfiT&s is eomptetefy completely 
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SEEtmONW— FUTURE iPOS SIBILITIES 


comp&tt&tewitkliecferv?eatiotWSftrt'Mitlru.ounSffMirtnandr off-line and 
on^kwJ'j.fyejfchncyfeedmilfelled as a'sapame as a separate 
teem. 


•M2 Th^pre^iiPfife iSt^eite\ifel straetuf© r e(coniJ)Dsedture (composed 
of Justwheinnglisr}g list). 

M5 A siifcpleldoiftptagft^eogram CTOld giveiidcbritarfti aeach item a 
name (aA^ur^eci&feseiisiofftheferntl; +the; tb©ott)lje this would be 
ftfccumtnraccesaiofifmmibn-. nunte r. 

M4 An initialctitegor^etiDirswudliireiceiflti*teture could be 
de^rfopeafco. 

M 4 &. Stoat* a stitkSmsKtouM bKOiM&rel deep inevsrie ieep in some 
aseas, ijiany4ovel«rdeep imottitr areas the r areas. 


M4b ntee(4fei diify tatitatixte^rifttttail'eQchlliquesur techniques 
wouldtaftoxl os Inter tamodify th« stnCtufttvery true tuns very 

easily^/. 

MS Outrmaaipulaton > technixpretKii)yM leWisU;canl&t us scan the 
liietand sehd eaaJi ftatementadtfomcdetignatSGhpo^tidignat^d position 
in the istrudfcurettur e, 

MS a ForithifffstiftiV- pasSew, xyhereeto^nw may: b£ tents may be 
mewed orifltinJariverynteige fiter$n tM»® of fair terms o f our 
cumainsfedtik datateapacityjpajmlttould MfeefytJuld tlikely have to 
US©oOfJsysiomtflESpeSiaft]6ftc^,\sjaytrlc ky ways, 

M5b Otta?tite k .‘flatemeotsJbedami fittadBntfiitbted into the 
sttorardairetlseoiiUiaddiiaidii^t^bstjediegory lists were 
lmmagea&le/wtoMftmm working fite’&ige.itMft wMH there would 
belittle'ppaiblqmiln mavihg statenia#itsiam8flg:iHs&. among lists. 

Mi Ourp®eEenP®rfelin8-syslMi ^althiecorrinkidate uommedate a 
sutetAictuit-ttfehe'Sverall fiteeosritjlinfiiglop4®6©a±ning up to 60 or 
70ffittfco^ajstofcalfteftis. items. 

M7 Erouroati-line systengiaaJwmjnbe^oJtsni^ittockg dSHeh blocks of 
data®i^presentongrsbbwuctul-estoftfafe’large str&cture, large structure, 
cam be 'Storfed oirthe ttndgnetia-tatpftt iThfs ^uld p?biid<youM prov id e 
access at te£>e*stpfi-speeds, altering easy stmdfyf easy a tudy, 
es^etittii<dinjnodificati6ri'6feaftyMoel^ any block. 

MS Tlte-fitsiElOcksLoirltiag tope4i«uld ealitainuht contain the 
higtt-tevePstructtiKiilg t'cttrtbe>totalfilel'-th(is fifty file; thus they 
codtdi-epftyseftOfttiStegoiyitKtextfdr tlii btbclts th&he blocks that 
cofSttariteMieidafa Inbaruetftretructures, 
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SECTIONSV— FSTTUME POSSIBILITIES 


On-lineSearching, updating, ahd restructuring, cturlng, 

5ei The'dh-line techniques forsttucture scanning can canning can 
if^fTaSfrsdapc*PtMbu|h the index or other structured a true tured 

blocks. . 

3fela Structure scanning allows scanning doswfdftjfc iwn any 
givenr list <at any desired level), and being ab&nd toeing atole 
Ittsttea^© dropittfUldVel ber<fW*anj^designated designated 
statement seen on the cthfent Ref(SRIl). 

Seflfc TRi^inniedlately gives us the basi&tofer&i-Bic "tree 
sdeetiM' 'Hedtmquni iue. 


3e2 Our conventions for using tags provide a readjihiSd^eady-insd e 
to^que^oif atta^hi^M^eripW^ff RiBtly ttferfCorany item or 
sM&df)»it tkt%h}^ayellfiMhi structure, andithetf fanned + he planned 
general la^gafttapete&rtttAflfl giveiftfexibl¥^efrle«tfc le retrieval 
Oft ad<krriprt6rtearclehJKtVi. has is. 

3e3 Our conventions for naming and linking, and thej and the 
processes* for linkJit^iing OnJtine'TiTe’r^ifer ,i.e. t for 
auton*atieafl^ liojipiiig foath^statement rtfOTited; tato^red to toy a 
hftfc%Vo\lIdJj&ofitie^lt»no*hef-sed^htecftftiqtfe. technique. 

3e3* TTtii^rovid^^edtl^tfifcfihe fa$ 5 otbftiv<& bboc lative 

trail'' techniquesipieescrttKd'ftifth'in Ms classic his classic 
^Meraex'Vp^perj Ref(BushlS),' Ref(0^tef^ii J. 

3e3b Theuse^fdffMrWdinlrrtypdt^ittiiJR, flags (i.c., the 
priittirfgi.ohatt'jicM^tprecedh^'the open paren bf a link of a link 
t^im^ukkiltolvaBttoigiVfe indivMutp*rti&ildoa.l trails 
sep»rateddentit5t f a^dt<s.cate||ori»B' , ai@typ6^ofthe types of 
tasilfcls. 


3e3e Following a trail within the*70-item current**m current 
working file limit would he simple. *<Dk£*W@ul(fpdiiHOuid point 
theliglfcpfenratm link term and strike the hdpr^Methe hop code. 
There wouldthtn'toe h wait ufcnd md'ratthan sreed&Mto* second or 
two ttariw\tdfeelln^^^ its resident 

loeatfeh withiifcthe sttuctafecnc ture. 

4 REFERENCE MAN.UA LS 
4a Introduction n 

4al InfOur program, we hate many equipiherits,«peogramst' igraas , 
and usee sys*enb^(4i(Wfcfesrtu*5e^*rr<hangiftgphanging. 

4a2 Our usage of equipment, software, and user systems f systems 
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SBGTE0NV V-*- eFW'IWREs POSSIBILITIES 


§bil'fs1^fihi^teuP^nQi(<^i«Wi4nte^^i<4t>pe«tten<leppiid«nc« upon 
^f®?^e^f6r^att^ + ^^(Jm*nu , o^jLtstitfttiiferalsoifting also, 

4a i .4 reasonable area of information-management focus focus 
with ouf^r<Sgr£gfl^otrtd‘^ldis^thh*cdifveiittnnsdrfd‘'peoaaAiiies »"edures 
for structuring, updating^ dnd sreferencing special ing special 
materials. . 

4h4 ThertPWOuftLb^Wv^mainayites^t^rsf users: 

4h4a The "offttinelitfter, WtlOwSUid eefer-io haMr to hard 
copy.. 


4i»4b The '’on-line 4 'mser, who would hop and scaur* scan 
within computer-held reference niatef iafif»te rial. 

4af The worftof (frgafifeing; gftmf tufiitg,aifff modifying mod iiy ing 
the 1 retftrrdS'Vforeither the'off-ttne or^dSr-lifteeuseP) can-line user) can 
be arkfed-ftyllloth^otir on-line and off-line sjzgtfmlslne ay ate m3. 

4b Organizing and Structuring the Reference Material Material 

fbf. TfiediierjosjhicallttuctafMi^the'fcte^s-ttferetfte a-reference 
linking, and the tagging of statenients alh'offer all offer 
extensive possibilities fof organizing, relating, and delating, and 
identifying the various types of information needed in a needed In a 
fet&renCe'dodudMWtAt. 

4b2 FoririitM e^peri«ienta»lMi'Wft6 Ch^.Kathhe^ctfeatures, the 
proc«sse^andr|d'opedu^'nleead}ide9ciyt)^(*hjffdhP ( i for our 
ondirfe.andieff-lifl€midnipUlBtiSh\0^ftsttur4d%dsM»tured text are 
quft^udelf&at&te. 

4b3 Existing reference documents^e.|.,T)rogra9imtagt0ft‘2r - ^ °r 

equipment manuals :B: 


4b3a One appmashito'the^would be fir&^o first to 
tiam^ribftthetd(»ciftnesfiridh-fecflytntbtdjocttrte cfifleyilr* code, in 
t&origihftl formStrrrEi t. 

4b3b Once in machine «)de, either our‘off-line drff-line or 
oh4irfe i #ystem t eould' be^fffertifeTfnised to ^Jructfffle to structure 
the 1 information, re^rgSfniziftg it aild eAabKSftiil^ tab 1 i ah ing 
reference KnMfcud tagii a&desired. desired. 

4b4 The featuresuf both ®y^tiems*prtn1de considerable#: < Iderob le 
facility for modifying and updating reference mf<ntts T & records 
rapidly amt^ffrcfiriftiy.en tly ■ 

4c 1 land Reference Records rds 
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SEETDJfflNW — OTTOSE POSSiBILITIBS 


4^ Setfete^'deptti^jitiio ner In tout 

4efaa Th^<prQ*ktV^ tipopeara te upon a 

§#irm4eft^tetof*witf&owrtIdcladethdfacilities tee facilities for 
pflkiftgflbut©afy stati^fieiftst&ow&spe&fred depdpecified depth. 


4§fi£ Afrt'A&t or thttetfe'WtpMwftit would thutf would thus 
pfb^id&andtfdCfiveTifb'tefoft®httait^(lindeetf;rtttts (indeed, to 
fftaiE iitocTOttke^to^ft^entS^he^^rMlinjbAit e page number 
t « + ^lcii^a(A-s{atemttof^Rebstrtetupd:ist<rbe fbcmd Is to he found 
coetldttiitQrtiara&dlly'be lijtaclKditoteaclrlftw'er-letJet lows r- levs 1 
sifet^fteinrift the IMrtedtrevfetpfetoru?. 1 printout). 

4cftc TRisfoperatrtrrvbf-”ftmitbd-Ve veUtbblfe-df've 1 table of 
coathfits^prifttoto'^nT^iit wdhsfob nested:he nested : 

4det 1 WKifOneturnedim#feMeffeneed‘kfcatfehr- ftl location, 
he xwul'd'finflVlimitediteiifciJrintcinf oftlrglntaut of the 
sutetit(ctuit-^ire.-(he-tay>ld'©fecdntfents ofth®*"ntenta of that 
sttbstfUCtUffeune. 

4clld3 THsfcouMb&ldnrimJed; fonslfbiieq'uentsuh sequent 
laevetslt. 

4eW’ Tffisltypt;off»rintbutrdf®t(Md>e AplusldIfer explored for 
prDVfdih^new.'WftjwapSitiMy otifef§rrefire aefedPtluce a record. 


4c2 AtrcbinmMGro^-RefemrdcdepiMin^da ting 

4c2a Ctos^rHrrdfdedmks, when priiwfe£i>upttjOii&d out, could 
auttnrattitSliy bljsiJpfliedisplUtKe pdgUniMiber-©f^enunber of the 
litfetoMotOiteftaiteraent. 

4c2b TBiitv(MildMcettageifbefal\&te»ctos^e of cross 
ittffiflafltas:®flthiri. a v r£nord, stnce jrhcjir updatinghe ir updating 
(afttohetteoiiddiadrheen^oditiudjdvtkflfllfgientitsl^ld be entirely 
aurbhnaitic. 

4c.? TSg^JWSLrld’he %«me help f although rfdt<ne#My as tnilcifi-' r ly as much 
fdrthe ttoel ineitisetye user). 

4d On-Life&,Re r fefeficeiFaeil%c i 1 i ty 

4dt BatidOperationSions: 

Mia Strudmrect SQ£m4ing7 t wM(ih'ayowJ;s f schnaihg f@ i b canning to 
limitetohiepthiMtjj Mmbdiateneeiectfttte cHaifgiitg" Kf changing to 
new depUttinife^ttato}&jtoiRH' point. 
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SEGrnKDNW — ^UTIiRBr'BOSSIEIimmES 


4df& ClaWS'cani'iiiigiirMyhvietidfJie^eftn overttecan over the 
saEtessivdstaterhertts oftspeciffed chsilsCietg.,ithelns —e .g,, the 
soarcethairndfia g£v<si statement,that the cha in that 
follow a givetftype df linkage thifaugh thettmctusb. the structure. 


MIgc Lintohof)pil.rg 'amd lecdtidn-imtebet topping wrtii$J ing, which 
alio wwiifttmteuieous j*jumpsjtttother’portidns-of {hertions of the 
fffirordrU 

4dfd Tdg searching, wM^h procidej. foivlidppingttO' hopping to 
succ0ssiv6'oecurrence<raf g^vero feggtogsn tagg ing 
coMgaratrofii'ThrsJgitfe^ descriptor Jtearch facility, search facility * 


4dlisr Sy|iittol-ltrirtg’5®architrgrwhidi'proAJide?f(S'rov Ides for 
hogpihgftolsuccessiveoct«rrencesrfffspecified' a specified 
syrribolstrihging, 


4d2 Factttcsito Expire; lo re: 

4d2a OtgatimngJand S^cldaiT^turing: 

4d2all TMwaysj® ofganize ^drencexiate mto** data into 
hibtafchical shuctirter^turc. 

4d2a2 THeediifferdttt types dfileks artel thfrveay s tot the ways to 
US«tl*to4iF, 

M2af ThoxlifferdhWypes Ofi jags and tfra g©>aitid the ways to 
uaetlfctoeir * 

4d2b Reference, Stjudytahd Search. Se a rch, 

4d2bll The ffiethdds $f thirfkifl^ andit^kingtthat rking that 
niosteffe-eh'vdi^'thaEnessahe'abovd'featiMtes o£ feat’ires of 
structuteiaHd operatipnrH tion, 

4d2b2 Tha'prucessnr:featuffgsthatrbesttitilizedhe?i utilise the 
clu©sprovidiedbyl;ttuctuitrlmtage, / andlta!g r giifg, and tagging. 


4d2b3s THtaebtetstt afrdperatioiuettodie initiated he Initiated 
by spe<afid£ommands)’ r td pikn+ide an efMtentn e f f i c ie n t 
faGilUylftar f611cfwi’ng_thaJpiio(redarcs and methods, and method a. 


4e Ourapproach.'whlhbfea,natural exptoratidn*i£]the*ration of the 
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SBOTJ0N W = TOTOSS: POSSIBILITIES 


several aventtesidn paralkbasLwat^ toJesdcmr developing** deve lop Ing 
techmdjuea to best advantaged ivonr own worlc^n work. 
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1 — JNTROBWdTION 


1 The Man-Machine Information Systein is aimed at improving the r* ving the 
Work p^Mbrrrttfh^te'Of a{irogridniH^rftf thT'Cisfcfe# computer afcfcpiTter aids, 
ffirdhy of tH^iflTemim^/’raAlthoHgtVa p^rammertfciWfenia'in the main 
target fortune Work? mthiy OftlYfe pitodt&ses.h&vfra widehave a vider 
appfi&rbllityity. 

S Tfife manualfiesbkibeS tfite Aurffeitt stat@irf4he^t«m, Which system, wh ich 
Is iiiOoittiMdas ddvelhphftiit. ’StriEffniaBiral is-pilbUshed iwQtWished in two 
foYms-=ifrla looseleaf hhtefbfltok fllldlh adixed bindiiigKed b inding. 

la The looseleaf form is intended for those Who MU use who will use 
tiiesy$teita:nt. 

2aS- SatttAiseaftPwill *f&Bve,^^ffapi»hpBial^ir«jrTiate, 
modifications and additions td this ihanhdFto keep theiE" keep their 
Copy updfat&t'witH 1 the Status tftttflg sySfeifcfce system, 

lb The frxfetHJiriding version of this mdnttaf is Cornual is for 
information purposes entyonlSJew version? wiH ite islhietfffrom issued from 
time to time as significant additions are incorporated hweorporated into 
th^systefthTi. 

1c Requests for furthertopiesTif this manufci In etthOfs 1 in either 
Versidnfchohld =bd made^MriWitK. English, BUikiii^lthiMiitg 314b. 


iTHlstinMnsilbr tMk'desighof'the^p'stel'hhaffbeentftff has been the 
Institute** tesearch^pKdgranroiH*Augmettt®<tHttman iMatecl^'tellect," 

3a The initial bonceptuai framework f»r the Augmented Human Human 
InMIectStud^dfos Supported Joitrtfy liy tteftAir’FOr&e Air Force 
Offite<bfStientiffc + Research (AEd9t638f-1024) &f{M 0 2 4 ) and 
St&nfordTtesearCh Institute tftefdhe perioflrft-onrldGf from 1961 
onwards. 

4 In this manual* the system is broken down into several into several 
components that have been developed UndeT various Hhttiabts toontrac ts to 
form a coordf'ftdtfed" wholes le. 

4a Thfe partiduiar torsion * 0 flhe l&frthguttfcrte r aSseifib1fd is assenbled 
Specifically t&&(*oiTfpahyihedVlaTch f^n^hS'^tpokt^ the port of the 
ESI) projfccf.t, 

4b The sectiOns l *lescribiWgThmcoifventit>i« , atttriir«t t ediMs procedure s 


AS 



SKOTION t-^®«ro®E)®CTION 


foirptagrarmctesign dccilment^d^tite rnkspngjiafctrc^r df.tlmvor of the 
mow cR 5 rttp kte^WM ted]* in thterdpart rtepifrt itself. 


§ Tlikeooterte.ate arrjftigedrtn fe, folio wing fategoritor categories r 

5a 'TSie cnrrvemiTkispcpncepts'? ahdydeft»itrongifoitliens for the 
]iftfe^tfatsthenr satuctnrafemur form, 

Sat EsseffflatQy^ati ot'iJjr tfxt ijmfeW’bomposetl anadraposed and 
manipulated In thi stfdmi ; 4 'thn&;oitf computemahieitter-aid ed 
ptncessesfare orient^ npeeifttsdlytt&fwd mahtputoimEinipula tin g 
thit-foftrrof tefccti&khoughlttoeyflwi ltlafc§o hdridlesdtherhand le othe r 
forms)). 


5b The pii)cedmrjeS‘and.siw:oGessee av&ilafcle (bnadwwondineir on-line 
sysmoT-f(fr FnanipuJatJn^-Stu’'wolfing texn^n^thfejequipnteM equipment 
cortnprfsihgiOur jatodmeLfetslitfjftci 1 ity, 

5c The proceetaresrandiprocassee avai 1 abteonBdurofffli imr off-line 
systfcfmftfr tnaaipulalin^ollK working tex'ltc text. 

6 Curr^dy^hotltth^ofifftene and bh^imrsystems worteyrittems vork vith 
paper-tdpe tn purt and autpututput, 

6a THi-paper-^apetoutpuritlhi resulttof the .opbtatio'nthe ope rat ions 
done uporn.thb J paper r t?ipe J feiptit feKt Etnd can beprinted on printed on 
the* FlexowiiitditBorobtai nlrtoespondmg hand topyt aid copy, 

6b Tbs pap^-t-ape outputuiffei thbretM cbt- 1 itfeaordfae l irte or the 
ofk-tin£' sy stemtis arofnpatiblehasthiputto dtherisystemfdre- system for 
a next ttag^of matiip&fatiori. it ion. 




SECTION II —-LlNKEBLSTATCMfcNT STMllCTtMUSG: 

TE«{MlS4t>M)GmND^mKVENMONS 


1 v^T^S fertM tetnflntvh^^r HiS^etr-stateiifti'r ' 4 - s ta teas n t 

tfftisportiforship oftltertlp of the 
XtJPJtficed I&feiMWlCftrijeel^A^indpBnqf. 

2 StSteftemftots. 


2& Any ^ip^#a»ee *«f life Si^u^lfte^eAi«EttS0^ CXrUFJKUKW 
ftUlilERICis assumed to signal the beginning ofa new f a new 
MMHMthriAttll rl&ME®IP5s"tlK mk^MlftAetter\tf^i^ter of the 
fitePtwfrWd." 


lb The length of a StatemhhMs’iarbiti'arja it it raiy. 


lc The composition of a statement is arbitrary, with the" , vith the 
folloWStijtp^^ttt 5 4xc#thJiisirpt ions: 


2c& S^5CMrequirel»telft»fditLo&tiohi5«6lhbmsNuiibers 

8<^(J»CN(fM^),If^8s seetfSAMDEF), Tags-seefTAT&IJEE), pminti 
Links see(LINKDEF) are described below:«low, 


2d (LOGNtJMDFjo Location numbers. 


MJ- Tl^ii^iW(AtkoftAstafe«ient4s^4tl«lK!ation its location 
number; ltfc*i§t*hfcrami^a**ga. a digit. 

M2 location number is composed of a string of string of 
di|(i£stand.alpliabatiefe?Altlrqo'*pdt:ing gaps included.!® inclined. 

2d2a A ’’field'Jin the lobatiort number ifS^feontinQous con tinuo us 
sftirigwf aaihali«id ehdractersThf tramfinUfttfs continuous 
string of numeric characters, broken possibly by a® fbly by a 
peihdio^ar comma;i . 

2d2b The chaitaetetsiw a given #ietd!’indi£at^.th#d icate the 
ordering on a uniq&e lisfin the structure <fftructure of 

sM€mwrts'4iee(81’^ll 1 6®)EPf). 


MS The location number represents the unique location location 
of its ^ tatement^lthiftftr^stnruttnrexJftstatementsf s ta te men t s, 


2e (NARWPEF) ri^tenes. 

MIL Amame may be associated with aftytgiven^statenfent? tate use n t. 


2e2 The name is enclosed in parentheses and is the first la the first 
printing string after the location nufiHMv n nunber, 

2e? Ifamepenpareiara^rhelflrst^riiltillgthBr^Offertig character 









SECTION II “ LINKED-STATEMKNT STRUCTURING: 

TERMINOLOGY AND KB9IWENTIONS 


after the loaatiownilmber, il ls assumed to signal theto atgna.1 the 
presewe-of a'haira?-’**. 

The name may contain no spacingigdpisM.’^thefe a., there 
Will be no ipadug g^jm between the parerttheseS'.rentheses. 

8§# Th# choice and sequence of printing thaMcfershara cters 
composing a name is drfiiWdritrary, 

Set The length of a nafne is i ’fin»itdchtol6‘ fch&lladter&G chars, c te ra 
(printing or nonrpffintih|'MTh»s is anlh-bitrbry'un&rb iti^ry and 
tentative limit, -s t. 

M (tlflGBEF) SpeciShwoif dialled *t#gs' ’ ’ttefstfe included in eluded 
within a stateme«rt?thej; nftfef^efirfe 'as’desetiptor^e.r 1 ptors, etc. 

2fl3As many tags^asrdesired’mayd^e iiwluded within^ -d within a 
statement/. 

tf 2 Thejynray'bJlocated' anywherrafter the 1o«attttf location 
number and nnnw:* 

2C? Each is identified h^itMfe sequence 'SPAeiNG^t'ACINGAP 




2Pft Thereis no mstrictiotfindrtt.'iif^orion the or on the 
composition nf a tag-ta&eptJtbat no tpagiitg gajBPWs^Aegnp* n\Y he 
included.!. 

Eg (LJNISBfflFt) Special wardsfcaHed 'ifinks'lma^hecincloded te included 
within a stateto«nt?*they sthee to establish crOsi^rettMnceroati-re fere nee 
linkages to bther^itatemtetSsffTnGnts. 

2gf AlmaaiilinkfeaS desiredTnayfbe included within^ within a 

statement/. 

'2g2 They nkn$! bbiocated^n^utflire'after ftit^htrafibn location 
number find name.* 

2g3 Eadni^eidiriEdllf$L«fieV)aittiHce«lMa^^CINGAP 
n-P RINTOMARS FIFEA t l*lf RlEN ni-TOlNVJClllR^tl^lNia’ARIN 

smicii^p%iP-wmi5TcmioN. 

2g4 The parens enclose the name O^S»meftatelwent,tateaent, 
seed^iAMDEFh 

2g5 The lqftl^TCll.ifliSKpirct^FngttHe-BlMtNPiVltETV represeiftrthethe 
*liHd4ytoePec7>dK^^ toSUsgaffc&rstaty of arbitrary 

length and composition—except that no spacing gaps may- gaps ny 
be irfala&uded. 







^SKKfiB^STATEMENTrWKaKRItJRING 
TERMINOLOGY AND CONVENTIONS 


3 (LISTbEF) Lists of Steafcgftrents. 

3a i%ny st^^cntSTaHa^a-vie ^^lmt succeSseri-ii: wteiehii^’ which Is 

another statefneirte- nt. 

3b Tthe sequ&woitiiatri fl£T)frs*atetherfte tfefflifiBtldajfttas I by the 
suc^sor ofiafstetei'rtaflt'by'fts shcecddser? ettceftmtik*, etc., until 
fdndfyly slateitad»iisn&idu\idattHraI rbWitt bcusc assort, ia t auccesaor, 
Is caHedraTlast'bflsttoerrfenfe.ite men ta," 

3c Tte ffr^statemeirtiwrrSuehia saqtieTitiat1 meoftin 1 list of 
sflsa&BMGtetK dal ledtferedhead'sUttememAoidttoe iitf. of the list, 

"M Ute last StatdBafeo#eo%ucii a sequential itamtfla I 1 is t of 
statenrartts-is dalledtha^taihstat'cment'fe^ th©iis,t. 1 of the list. 

3e Adist tniy WDntainndfjit arbitrary atulfiber of statement^ statements, 
bufnmvt fedwvat least ®fl©stattmente tercent, 

3f For eB(A-,stbtertlei'tHiT^^i^©niist; therlasttftfcld Sffie last field of 
^e*locatktoinumbe#mdiciaiiitfodstatement ^location "in lo ca tlon in 
tkartistlst. 

3ft [ntetpolatijaer.bi?eaksr(«^., 2fl-.5^'nay3ippear imai. appear in a 
fifetd bfatlBe ioeatio , narrtiiribeiq , iBi‘ thi $ ckseth&numbersthe nuitfcers 
iiudifcatdiienlyitbe relative la&tfidn. d nation. 


3fHi Aspeeialintetpctfevtion conventioonrs-needed in needed In 
oideirtotmseit »orfiething%e&pel:htfhead%tatdMent abatement of 
a lBstst. 

3fife Cetta COMMA, when ufeed'a^an TOtetpotetive brfectk* break 
imaafidl^ dtsipiatdjfeaUfthefJideriiolatibnta Isolation la to 
come beftref(rathetitfean after) tifetstateifient statement 
Indicated bytfee^fieldSdKuactemny) touthe rp to the 
intbrpQlative^breafcreak. 

3fib- Example? 3Sb3-jf6r:(£ar,e) .wquid belong itatfronfc in front 
of;^u«i^at die same MsMevdbis, .M((ora2^).3b 1 (or : Ea). 

3f2 A Mtdh locaiioh iwaabers-ancdHi^lear in "clear 

ordihai".Stattf«^iW fcravie nbsmtenp© 1 dtiive breaks 4 i fvth &' re a. k* In the 
LastfieM^lfcjs fet'd wdlHbetvihdiccttedhetrud ;&te the true 
oifenaf locatimtdn thdiisfche list. 

4 (STRKCDBF) listtStrhetintsxrffStafemeatiKments. 

4a Vartous strcietisralrelations ale' ateadydnsplieAi: implied : 
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SECTION II — LINKED-STATEMENT STRUCTURING: 

TERMLNOKfXi¥ s AND^€iOISVEINTIONS 


SequOfftialassociatiotv Within a*h#. In a list. 

4a2 Inter-statenent links, Isfe^^VKB^tpKDE F), 

4a2a Any statemewt , Ti‘ay , ’bfi linked ftnsfny otherTn tht&ier in this 
manner. 


4b Besi4®s thit, r thereIsnhferarchkM*Structuring, structuring, 

4bl BSch list^stafemettrsmayhe a^sublist of osnr (dM of one (and 
orPy'onOhstatdmCwlwn t. 


4b2 Thafstatemenf is^kriown’ aSJthe'tifsOuree statements men t ,f of 

ttuClistiPt. 

4b3 Thetocatioh numbepuof evefy statemenfonsuchti on such a 
USPWiR differ friJrn thaTof itfe^&rce^statement'Onty statement only 
bf the addition 6f One FnorefilStlC' field. 

4b4 statementMthat ltst^ftay be thWgOunEe the source 

statement foe a^Ublistbf ftSbwiC et&f to arbitrary. , to art Itmiy 
depth.. 

4b5 Tfi^subtiSt of a-statement, and the sublists Of thgniblists of the 
sitbn^t I ^tate i lflents, , ett.,/oriYi the ^substrhtture'ttof thu cture " of the 
giVero statements t. 

S TerminologyContentions. os. 

5a AboUttfte choice Of mnemonics: n eath entitydescrib^d de s c r lb nd 
below has a name that"tagfenerahyaccepted and usually easy usually easy 
t<T remember. Thfe three-charafctefmnemonic terrfi fokerm for 
designatiitg’ f an entity is derived from this name by means of by means of 
thefollowingirulesnu ir s: 

Sat Tfte-ca^of any alfmabetie^hatacteuwithirra r within a 
mnemonic is not significant, iearvt. 

5a2 Foiramne-word name,T*akettheefitst*thrtest three 
non-repeateth, npmsitent consonants, manta. 

5a3 If there are not enough consonants, include thdncltxle the 
fiisf phoneChet^wels,V>rder^d with the consonants asmsonants as 
tkey-appCar'In the Wordv>rd. 

5a4 Fora* two* word ftam^^keTwtfcharacte^froftrthe from the 
fltsf#cwd,^ud««iirdthafPcteMftftntheseeoitdord?econd word, 
according to the two rides above. above, 

§»5 ForraAvwd^ndzatnamberttake tVwehdractefsmf thfeers of the 
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SECTIGNi 11 - —KNRISmLORRING: 

TERMfi»i0LOffiVJA'IHB GGN-V'ENTIONS 


Voiffi (a£abnbe) v ahd append the^uMbeia^ereifthwmirriifeithe numb e r 
Is sevebaFahargctenc ters, 

Sftb F®Vt#d%*frdS^h<M bumbdf^tab# one character from ter from 
eadt Wbrff? anil?appeiiti?the rihmber-ritwen-4f the number-isnuirber is 
several characters: ^rs. 

laf If4\^naitaePU'oiHd'4M^dvSCecthe‘Safrt#‘3-eharactecha meter 
mnemonic, uMthifchftnelflbffte fbr'tlfe name which precedes precedes 
aiphabetiSali^iJ-yFor thO'other mnemonic, ttyn-efactirrg re Je cting 
te secrntdieharacteit and picking another chraracter, iferctacter, for a 
new seconttbrthifdeharaVte^acCordingtothRsGectiortthe selection 
rulesabbw’/^. 

5b Basic Entities, is s. 

5bl fid^Tf,^T2S,Tet£.,wfefbr,toWrbitt-aty statements. statements. 

Sfefoi Thtrint^Cr#t3arry noimplicat*bnS'a».foIthe' as to the 
strncMrtttrelationshipibOtween'the statefhentStatements, 

5fe2 LtfcLNl} LM,3atc$bense&HoVepteSent^rbtma-yt arbitrary 
location Aunibfeiw/£. 

SbS Let 1 flTlJ L^tc.ftefes tawifefii-&j s&m<£lrst, second , 
etc?,. fiefiferofiLNl? and'3Ft^£2FaHtc.,5BcthedtrSt^ to the first, 
second, jetc.+fieldsto^LA.2. o f LU 2. 

5b4 I^f-NMi^NM^^te^referTo msbitraryi§tatfeitt3bt statement 
itames, 

5b5 I^tLSI^kS^ &t^.,^presentfa^itilatydlsbsldftury lists of 
statements 1 / . 


Sc Operations—wher^an OperatbJh dri <meGntity i reffr£&'nts 1 "e presents 
another entity! * 

Set General; *: 

Scfm Let EC WSTT^(^^l2^tc.^fepr^sCWtttfte en t the 
locatitth numbers off statementsjS9S,+ST278tc. , etc. 

5cflb Let1STM / LNL ETKftLfcH?etcvVepreSfcnt the nt the 
statemwWS^whdse locatiottrtuirrbers’tfrei5Nl/LN2^ he. LN2, etc. 

Scfe? Let STMNMIii, 5T^Nl^^e»^t'epresentnRe n t the 
statements wbdse namepare NMl,'WS42,i®?j e tc. 

5cld Let NAM'STl^ASWSTl^otcf,Represent Thenatnd&e names 
of statements STl,?S*f2, £tc?j etc. 


Mil 









SEOTIONLII — LINKED-SHiSffBMENTiiiTMJaTOillNG: 

TERMINOLOGY* >ANB OONV KNTIONS 


Sciail LeCNAlV£STTb&<2ERO s if STl®Ss itouiame. name. 

5c2 Fields within a lbcatidn numberjiuafee r: 

Sc2a EettFfclTrvtf^FLSlEJVl^e.^pmsentthefirst, the first, 
second, ete.f.fieldsfJPtocation number UKh'uirib e r UJ1 * 

5c2b Let+FLCexpressioniLENl nlpr^eofthimth field nth field 
ofLNi*where Tr iStthb numeric obtained bjaevlduating evaluating 
the expression.' on. 

Sc2c referto thetith, to the ith, 

Jth^etc.t Ciejdsf 4£ LN1 .0 f LH1. 

Sc2d LettFET'LMrepresent tht l&stKtafl) fieldt&fU) field of 

5c3F The depth of a £tate&teftaa8nftev& tlowntfroni the- from the 
top of th&iitructure dtWhidfibtles^isidli integer: is an integer. 

The topmfcsttevetf location nPhterrolhi^te,)lhas,a ,etc.) has a 
depth ofT; the rtext leeeTdow»f<tlocation riumhfeMofd^unfcerr of lb, 
4d*etet f. haslatdepthioftJyetC.f 2# etc. 

5cM EedDPfiSfT^B^lS^Stc.^itepresfflftlthe^ithilifl depths 
offS3T; j S r f££*cetc. 

5c3b LefDPETLNI \ DPTXN^etct; Represent the eteptlthe depths 
of STM EN l„SOF IM2^ete$ thestTshoiridsalwayS Ik’ ways be 
equaLto i the + htfmber , offields fflLNU9,LN2,Ufk ^ ;2 * e tc. 

5c4 To represent a statement havihgfaipdrtiteidararticula r 
strnctvrrafrelarttonship EtoiaiiDther statement: * tatement: 

5c4a SCS SSI; suetessorof STl^liSfSuccessor)/ ucces sor). 

5c4h PRI) STt,,predecessor ofSTfClisTpredecessorhdecessor). 


5c4c HED STI,jheadidf the ltStcontaifiirtg£>^l.ning STl. 

Sc4d TAE STl,4ailaof thefisticOntalntng'STh inlng STl. 

5c4e Sftfl ST1+ sublist head DfSTl-^lheTiead^statenient statement 
oftH^suWitt-ofrSTl.f STl. 

5c4P SET STI^sublist tail bftSTJ—the taTf-statCmefttil statement 
oftHe suMiftnf STl. f STl. 

5c4g SRC STlt^ourcC'ctfSTE—rthesource statement6&tenent of 
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II —T M K tatiSTATMMiMr STRUGTPBBKNG: 

TEFt'MKVOBOGl^NEKCGKVENTION s 


STL. 

i£<§> aaliatthavaSsifin^ f&jptefldttiLaEria^ 

T<& laftdi dto’fen I pt<t c& «tat«Ll»snifent: 

S!Ti* iigitceatftMir^n§Tfe-lthfhem,iEerMsMstf of 

BtefcBSIMffijtlSS . 

§c3b t§¥ §Tl* JliMt ff^JBnSTSt^fefeellLSLtfetifof tstastraHte'nts 
itS^lddiiggS'gi'jL ^OStfT^riejtfetjcdpwniotoi «nd inalu±irifeading 
TAL ESTfli. 

Set® LST& STiST^ist bk^efeoB.TI aiitf’ST^i bfrBry-a binary 
opimt^^preasMft^tife^ttiJtiatMifast^hS*eins with STl 
and ends wkK IST^ TE (ST1 fiiSd ST&must be iirtlie sable the same 
Hit# . ) 

Sc54 LST STl^list tOtSTl^lfeHsCofstateifienfs statements 
from H il l) STll thtougtePRlKSTI.L'l ■ 

5c5e SftL STT^jsuMfefl STM-ihe entfredirthtire list. 

Scsr SRESTT^j»ourc£iistOfiSH—theTist-e&itainitfg" containing 
SRC STL. 

5c6 Th repreSentaStatenterit having appadicuiai^rt i cular 
relationship to a list? list: 

5c6a HED LSI, head of LSILS1. 

5c6h TAL LSI,, tail-of LSI. LSI. 

Bctfe SRC ESL ^source of LSI. LSI. 

5c7 Relating a list tola list;' a list; 

5c7a S®L LSL source list 6lflSI^tfie'list-deittaimti| containing 
SRC LSI* 

5S Concatenated operations, ons, 

5dt Nothtibh;n; 

Sdfep An operator may operate upon an entity that is’ > that is 
repaesentetfcas the product vf ant>th€r operation. >pcmtlon. 

5dI6 Tfe'o successive operates. Whins Separated 1 by ted. by a 
spacingap indicate that the^httty^^b’t^Bted’djfflBWf’nted by the 
rightmost operation is to he operated upow-hy tlidPon by the 
pr#cefllnj|®peMtbr termte rm. 
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SECTION II — LINKBB-STSETffiMENTRSTRlUGTEiRING: 

IffiRMJN©fi.O0!«>ANB\(ll9S®®NTIONS 


5dlc Obyi6uSly,yt)e prerdOftt dftht ri|hftti©sirifihtiiiost 
operation must "be an entity upon which IhfelptfecMihgTe ceding 
operator cairval idly b|j<£f ate5* ra te. 

5dld Aft IrittfgeeAt, ofc,an expression represantlngSttdenting such 
an integer, appearing between parentheses after ah s after an 
Opirmr,tde^pa* 0 ^t«JCdes^WappM^rCioftriltteitbions of that 
optratbrr. 

5dle Any other i»r intin^t:haf aCterWdfifracterStiarn. c ters 
app^aririg betw^en ttvo^erations^ittdkatesitHdP-fUt^ that they 
arrnotfo be concatenated': 1 ited. 

Miff Some reasons for this nbtaltionftation: 

MlfflSpadngap«^etwe«rtHx)dtatenat^^»ite'ar^riBS are 
desirable sO that long chains c^b^hoitfinibfltlyomrenlently 
broken by line spacing «ftttp|eatiOll£licatioiis, 

MH2S Prefix Polish notation offers a gdififrs a good 
precedent.*. (So doek suffix ion --ve 

arbitrarily-selected prWft. jpref lx.) 

5d2 Examples: 

M2a LCNTAL SRC ST1 is the location number of the of the 
tail statement of the fist containing the*Sbtfr6e * the source 
statement OfSTlv-1. 

mm scLsn^se^Ke^sTci. 

sale SBL STU- feSKSBEfSTCTl. 

M2d LST Sit- ESI? HESefSTHBREFSTayS. 

5d2e EEOJPHXffi^STi) LGNSTl iisthtnfieKtLeM, Gif SOON 8T1 
afa'dejrthtibrnespondingBtotihe fast field IftilCN&GA of LCN ST2. 


Si Spaddhehdties'arid relationships: lonsh ips: 

Sell TShe’soaccn'dfaioHad&^rbil <^pd^doS®S*hetRCf ST1 # SRC 
STljSREfif §U,1,3, 7 SRG(DPT§T1T STTA ) ST1. 

Si2 The "i5randfChain/1A-orfi5STI i§^ 0 nf!posedi 6 £*E 8 T STB, LST ST1, 
tiM onto theWi oftfcSTSRC’STl^ 1 ti£(T ooto flie , ert#Of the end of 
LST STl ^®ter,tto. the lieatl of thentop-lfe vfel Ksttop- lev e 1 list 

oftlte strufeturet'ire. 
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SEQUONiH — LURKED-STATEMENT SmU€¥URING: 

TERMINOLOGY AND CONWENTIONS 


SiS STfrisis&id^bdAtto^ abST* 'Is 12 if 6T1 is 

anrnmbeh- of tfie%ran£lrckaih frdra SY 2 Trom STS. 

§©4 STii^idl(Memtfcictuhl^betowfeS^tifeS.Ta"isS'l2 if STS is 
a rrrfeilibem3ftfiei7ran£lrtjhaih otMHn of STl. 


5e$ S®isiai(Tf©iBe %rabeh rMs«^"toMMfeitlielbo ST2 if either 
stStdffimirit a8f the otfietobranttrohiUn b ranch cha in. 

Se6 STllis taicbtoffle tferaheh iid^nderftftbf jStStSfent" of STl if 
ncitMi^atetaeMiis:aInember ofethe'OtherS Luanda chain ‘a branch chain 
(net; ,i£ thd/ deeqiot brand* rtlatedh'-h related). 

5e7 STUisiaidfolbe tie dbranch notle'Uietweieitt.e " between 
sthtdnetrtfltHTSlfd SH3 iSBSie&finifte htetthlchaiitaeol ranch chains of 
botfrST2 1 and-i£T3s'Md ihMs bgldfctetteyhttlkaf every other 
sftttdnearthafcBeds dcoas so, 

5e7a TfrefbteneiiichainS.fMia atty 'iBw^^atementsifeAhaenta in the 
same strbctsitd wid alvtiyssriaato pi*dutetuc]pnoduce such a 
node. 


5e7b TSffbraiteh »d&beewbfflfw«?branch-ka1aned*“re lated 
statements ts/ill-tfe theb'bipffef 1 ' 6'fi#iMnv’6 of the two 
stttdments^iTer^dfc^e^hiclfli's swiitdratty afetewe tur&Uy above 
tfeeothther. 

5e7c Let J3 RN 1 B TTS TSTfe 1 symmetrtewifbihwy , b inary 
{■vo-paramater^ operatesrwhose ^isuh^epreseaitt the presents the 
bratichiiwdastaterijent ('te.g.t STl £TSRNBfiJ£ ST3 » BRN 

STS STZ. 

5e8 That" bid d^cbainL from STl andS3I> tei*6eST2 la the 
concatenation'of the Sefrtion oftttelbtanch' chain bfrSUfch Chain of STl 
froraSTTto-BRN^STLST^,^^ the tfctittrofdsraftdhchaiti branch chain 
ofS>T2ffr<fm BRN«TfST23®$ r fl2j ST2. 
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S&6W0N Hi L--0N-1 lIN£ «EXT MANtPUflATTOfN t 'SYSTEM 
PAWf A INTRODUCTION 


1 V&fiGiSis segments of this Sntfide system have been-developed^n deve loped 
uftder differ^fttSp^nsdr^hipPricoriling^Wttieparsuifcfbf'theirsuits of the 
respettPvfe%jfro,jectsf cts. 

I# Tfe^bhsic working %iteitt \ftf5"detyeloped' and programmed grs mmed 
UhdtrtltespoftsGrshipMthe Advanced Research Project^ Projects 
Agency.. TTMindHideS»0ie rdihnesIdl-^StPrin^datatoirdhinrf -ta on drum 
and t&pep;fof Enputting%ii«'otrfiAitttftts atati : forfcxecutiiigr executing 
{h<*higher*ieTePCdmman8s4hht of«*&te otfStdtements tatement 
strWCtth-^an<M4)e*fil«. flies. 

ft A pirPjefctftoiftthe NafiohatAePonairtics and^baceand Space 
Adniinisttatihh devfetwped and ptograiftmeckthefse parts of the ta of the 
basiiOperatihl system CRflthandl? &rer c brt;-lfeld ’ turreiitf Id " c urre nt 
data*'; thMflterfJd^afid'hifdrpreelfCroutinest'hat seHtch that service 
the display and command-designation operations; and the ! and the 
basic edhlrif routines.! inea. 

1 \Wtlf thit*S^stem', one can toad'aft aihiti-aPf ifliriBtfdfeESfty nunb e r o f 
Working r^ordS^ea^huif tOitS^iOO characters in length) onto length) onto 
magnetic tab^hylEypihg atnhe eh-ithe keyboard, oi<T$ reading' 1 r hy reading 
ill paper tape froitismy of pur papfer-tapetptrrichiiYg type write r&v pevr 1 te rs 
Or ff(mi"thC(nitpUtoflt>ul»'6ff-1ine sfStenljV" system. 

2a The systetwwill hahdIe-S*ivariety'of'texfforms text forms 
iihcludih’gthe^n«rmaL^entenee-paragraplrform),jbiff a number a number 
OfittNpeoMMMure^ate«pecif!cally:desi4M*f©r;th4**signed for the 
linked-stafer&ertl ftfrrfprm. 

3 \\TthtthdbCRrdispl4y pfe^very mohflff "Wihdbw" fpifahw’ to scan a 
record| , and with the computer to maneuver the window and attei* and alter 
thr reeordriii instantaneous response to his directions, the ™ctions t the 
U^er*can.Ktu(fy4nd/dicVnodify' ahySuch^ecorM with great with great 
facilityLty. 

4 Hema^aceesS'tmy of-his wfbrkSng*reCOr'ds, fcnrstudyand' 1 r study and 
modification; Of make an internal feopy,-for* independent MoragO-*-* n t s to rag e 
and altehatiohkTa new recorder extfaChfrOW a’nuVnf^r of a nunbe r of 
sdch records* merghfgtllelnitbtbrfti a fievfrecoud? record. 

§ Afanyi^mthermay punch, ateetford onto pUpertapeVtobe tape, to he 
kept permanently if desired. At any ldterfkne he may then use noy then use 
this tape to rk-enterthis irtftteniatibft bacfeiihtothfe'ohdirfgito the on-line 
syst&nytoTyp^Mprinted v&rtdononthfe Flexhwhiterf bt-^a^dh ter; or as an 
iftptfftorth^off-lirt&system. ays tem. 

6 Once thd e^uipmdnt hSifbeen turned on,ta«d the on-line the on-line 
program Has beeif loaded land initiated at the computer, the usester j the us er 
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SEOTTOMIII — ©N.miSE HBXT MANUBtUA^TION WSTEM 
PART V\ — INURODUIUKION 


directs iall further system aeti^nsfrofft the work Station (-the’k s tation (the 
OfTTldisplity, keyboard, etc.) Wah$f ofSttTcessiveljuc ce b & ive ly 

designated commands. . 

6a Each command ii execwted itnmediateiyvte ly, 

6b The furtctifcfrdf thg c6n*mantt^-4rtdi*idfiidlly &ndslly and 
collectively,"has,been designed to be maximally Useful m lly useful in 
the task environment'of working with the (ihked-Stateiflkdti-a ta tame nt 
structttWsethat^^^BfnutWtorkiMg^-eCdiSdfiiofplaniiSEiJ-s of plans, 
specifications, computer-program design records, records, 
systCm-refeteifre'dociumnts; ^M^rfhMiW&imeiit referenfeece f e r enoe 
fiW^ r*p9tlidratfts^3t!M.t3, etc. 

6c Each- command iidesignatSdM&y a riihple, r <J®wenjerft rive nie nt 
cofttb1hafi6n(of ktyk^ard‘OharQbtt?rstfOkes alid and 
scretnsselectioit-actiotis twithdigHipen wfcfeble Cursorj.tab le curs or). 

6d *c A^siz4dW«tp!0rtioirdf oflr rffseateEh effort CdhtihuSllyt continually 
goes towardlmjwoviilg'the repertoire and designatiow means’ ion mean s 
oftMsft coinmattfc . 
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SECTION HU —OtfMMH TEDEEMANIRULATION, SYSTEM 
PAB8T B — OPERATING PROCEDURES 


4 Vafidds-tegnte wtr of the'dh-liite sj^teniiiaveyb^aMeveioped 1 ^*! developed 
ilnd€rdiffer«lt!^fens©r^p|nSe<A>rdi^tff tftd^r^itstlifrtliairs ? iltB of the 
respective projectorcts, 

la- Thr basic lurking sy«tenrwasdeveloped and pnigwortnnadgr nutr i 
under tbCsponswshipbfthe'Advanced ReseaifctePtwjsetg Projects 
Agency.. Tfi&incladesiUte routines for storing data%nrdn«nr ta on drum 
and tSpef foe irtpimhtg^^*(Oirtjfnittin^aif*ldi^ex«wting r executing 
the higher-level commands that operate m Statement statement 
steOetdreseamttaptf files. files, 

U» A project from the NationaltAeronaittics and Space and Space 
Administration developed and programmed those parts of the tt of the 
bhsiii^pemtina feysteiR tthffhaindte titetebre-hMd "turrehteid "current 
datsl' 1 ;'4hC irtter&ice amHntespretiverQtrt*ne»that serviceJ that service 
the display and command-designation operations; and the : and the 
basic edttirig togtinesitines, 

2 Th^ew*-basfciC(Anponents^»ea.command-Ctie operatoc antPthetor and the 
operands (<£rparameters?. ). 


2a The operator—specifying which command of the repeltfotrtfe pe rto Ire 
is td.be e*eeuted.r* ed. 

2afi. GeW&raHy designate<r by'Sevfcral mnem»nienalphabeti(f-llhahet ic 
character^ twith* perhaps a. SPACES4rdke)tarihek by tlf© : k by the 
usenomthe keyboard A ©ase W alphabetics^thinrpof-tante for rt nt. 

2a2 Or, a special one-handed keyboard may be used,he used, 
leavirigiithdotherhmidfr«for Irghttpen orjchtsornse,r cursor use, 
TMshas speciall^rrangedkej^fordosigifattng'foilwapcr fog forward 
orbackward scan, and foh delete,insert ,»replaee, tijo«nplace, move , 
and copy operations on test, <Sn»a^teri word, line, shcM , lino , and 
statenrarit tntRfts.tie s, 

2al Full nameforfoperatorappeans on tdp line dtbp line of 
displar immed1ately‘after?then)perafion isthutf-'tn is thus 
designated? 1 , 

2a4 After command exeeotioh, 1 opgratioirnartmremains Ins 
displayedyisticeessrte executions do not require >t require 
fe ‘designating the Operation: tIon, 

2a5 GeiteraWy, inputrtjharactCTSAvitPbe interpreted asterpre ted as 
command-operation designation only after: a$h0fitma«dTtaBOU» has 
justbeeir^ettfteddby stdiking+tht^CJWk^fa «&mwcmd a comnand 
hasjdst beerrabor4fcd (hyistrHdngtheLCBi*e5’tiO)r'l i iehey), or the 
systemhasjuslhderi stented opted up. 


A-19 
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2i> The operands and parameters—three- e types: s ’■ 

2bl A numerical parameter,e.g., for designating how how 
many lines to scan or whidttype-ISl^tdiito access, access. 
Entered at appropriate time (see below) from tflc® the 
alphanumeric keyboard.. 

2b2 Operand entities displayed on the screens reen. 

2b2a Selected by locatingthe light pen or cursonr cursor 
near &ch&nantet*dr printing space and hitting the ting the 
associated SELECT button.. 

2b2b User actually selects a character (which can be can he 
a non-print character);* if a larger entity (ire.*^ty (i.e., 
word, lin'e, or statement)* is called for as an operand, operand , 
the computer takes that entity tdtichfintlades thodes the 
seleetdd* itahacterte r. 

2b3 Literal input, 8f string of characters entered at thered at the 
appropriate time on the^dpluuiuimrte kfybtecrifc&rd. 

2b3a Always terminate LIT with a SAC A, 

2b3b At the timeduring’a command designation that th at 
UT i^expectea f hy>the'eomputer*r:#space is cleared ofteared on 
the diSplayvandrfiie^nsersees ttaea the 
eharacfe^by-diartfiXeteiemiaJ of his fceyboUrdhce rd 
input—to be-putlh toe Specified fg^Hbchtidh by tofelon by the 
fihjdlCAAaatibfton. 

2b3c During LIT itaputt a BACK^PACEUdetarthfrlaste st 
clmracterof th&JblTSfrm^ ing. 

2b3d Similarly, a BA6KSPACEWORD (a special key) 
deletes- thCTastwotck ord. 

2b3e The user need%i«t be 'chncernecHrftlvnetv-liiie-1 lne 
designation; ifia word is being entered and the end of* end of 
the line is reached beforcea SPACED (Fntered^the^i , the 
computer automatically shifts the partial word to-the to the 
start *bf the next line, line. 


3 Executing oTiabortihg isgcommami. 1. 

3a After designating appropriately thejoperation;tB.tlon , 
parameters, and operands, striking the CA 1 key (tbereisaoiie Is one 
on each sidteiof the keyboarW)awi!l cadsetheeomtoand touted to he 
executed.. 
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PMTT B — ©PElMTINaPROOEDURES 


3&E OtlthecomrfiandS noMitydMng'a literal Inptft;m . Input, a 
SPA&Elh^ (genevafl^cfister tlrsTrike) nfcy Imise^ be used 
Optionally in place ohthe CA kb?. CA key. 

3a2 A bugtsel«cttJ&ifal^«iVaT:uiiSor hai^aCtllytheejiactJy the 
sart^efffecP^theC^hkey^ridT'iwiy'he used Ib&st&eddln its stead 
afanywiiMira?. 

3b At any point In designatib@la<>Mdiniand, striking tMCfiling the CD 
(command-delete) key will abort the TCbnfrtiandOBtmand. 

3bt The operator designation In the top line of the .im» of the 
difepta^WiHtematfftiBBs4twasWdforehittingthe (BDtiyjt* the CD key. 


4 Many commands change the contents of statement; the «ew ; the nev 
fortflhttfrigis automatically dhhe$ytthfeftd>npitt6t'. computer. 

4a fin general all the text of a statement Is cut Intone# cut into nev 
linB^sBigftiwiJtePt^ givenlincis terhdn^tecf^hip'hittCw^lin.^y a nev-line 
sterrfatthe tnter-\itordgap«t«iiohc(Mfi4s-nearese to fitting t to filling 
ouf a^tiptilatetHfeftgthoftttte lin^. the line, 

4b The exeeptiOrt: n if a litieScontalhs'a TJapBin itt tff^A itfcn It, then its 
Iintetstar#ttettposition feiMiits ft*#d.n* fixed. 

4c Omt^pQJ<&ot ofcpifhch-iotrt-i leadingS^AO&ahfl^AB^defAB codes 
ai^InisertedtloIridentmacMid#.of aifatemdifSdspatees*«t 3d spaces, 
Wfttft "tH'is bn htfegertonflfessthan the stdWtftiMeieptri^ tura 1 de pth 
orthaystatCbignt^nt. 

5 ConTTWaffld-descriptIohtc<Tnventkmst Ions, 

5a A ctescriptidtfofAhefway*a given command is designatediesigns.ted 
fcspresentedsbeldwas’A succession of |upper-cdse) chataeter e) character 
groups, each SCparattecEbyd SIJA6ESPACE. 

Sb The stOglei letters cach retfresenttWe laflftfcjJ^iftgrrespond ing 
8ii^d^lphabetl^aiara^Wr^o'beentered? (Case is 

uniinporinttilnactuariisage^ge.) 

Ic S$ represents a SPACE character, c ter. 

5d «■ f represent 

user-ddsigfts(tS^iara<AeJS, 1 %ords, lines 1 , or lines , or 

statements—each specified at command-designation tine by on tins by 

sdeetiM«flatif singledthracterrwithintheWittsttyln the entity. 

5e UT irpp^r^ttMiteriJiibpmlWto^bcbblcia^fa^ includes all 
characters enterAtyevfcji SEACE^AB, artft^A^ltETORiT JEN ■ 
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PAHCT B — OPttK XHTON <§ tPRO® IBB U R E S 


If NUWlER^epreseiifearty decimal totegbr^mt&redoiWltfci on the 
alphanumeric keytSoardr'i. 

If CA Kspresentshittiri^ thei£A^mmand-aafe«pttkeyept) key, 

6 Commands eurmrttyh vaitHbletb le : 

6a SuBfHiahy 114ft t: 

6*1 EnW*etextfpdm^sigri»6d(i60re®iiftoWdifkifig%pa<erkinfi space 
on drum, 

W <34 EtoteMm ’papfeinapg^ pe 

Md Eftterfrbtn.currentlyp<ydtk)ifeihftlettm file on 

magf^M* 

E K CA LEF CA Bhter frilfn keybohrd~Untmnat tfMlly' 1 Uy 

positions display^at^encMf dftflm’s* drum *3 
working text, and adds It^hoaiiiften^f entry 
(LIT) chatattetf-b? characttT**othe ehd the end 


6*la* Tftis neW dat»iS?added'td 1 iht ehd df the nd of the 
exiStiftlfwOFkingidata ditthe driTihf drum. 

6alb Tfte "entdK^proCess^H foaltMieti drudViS nEart” is near 
full, and the typewriter- willjprint appropritite j proprift-te 
notite^This allows fo¥ soiftefrte Spatetwr Cotying for copying 
and inSfertirrg.nJieinitiatin^ thE^V^flt^ri^comnland willMmand will 
toad 1 ulflSIiAoridilg spate i#fuM. i b ful 1. 

6*Cr When enteringtfroifha ttiag-tape file^hetapo, the tape 
wilt remain positionfettwhere the^nfer^ process 1 process 
stopped, and unleSs disturbed byWirttervaiiiig terven lng 
tap«*file command, a subsequent JPMtoEnHandmiiJhd v ill 
co«tiftnefcreadtnj^I»tHat ftie^otttthattHri»t.that point. 

6*2 Position display frame on working text of drum, of drum. 


H N CA LET CA 
BPCA MJTOi 
HLWlCA 

F SSI CAA 

F S NUMBER SP 
FL&3CM 


Hop to pfit\<tate(hent«ftanie«H#T atWJpat top 
ofscrcenen 

Ht®) tb put StatemfentmhmbenfeBrFF ai-IT at 

fejpof'ScrteiPen 

Wl alihbWort,!*?., 6f fbr/ncf form 
TT^J1?CE.»L^. TtojhttfpAt statement te men t 
mimed LL..Uat'<bptofstrt'e(i.'' re en. 

Move fbrwawbso as to'p&sitiofia it ion 
statement SI at top of stre'efi a creen 
Move forwartf NUMBER xtattntwrts' 

Move fortvartbso as to position lime'EI line LI 
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F t NUNiPBEffSP 

?A(SA 

ft^SlfcA’A 

B § NCMMlUSP 
ft £ I- fcSA 

B INIMKKRSp 

BACA 


FS&3CAA 


B B StJCAA 


afctdpof Meeare^n 

Moce forward NUMBERJines 

IfoOTte fortvartUall the Vhy tecntftof text of text 

HltfCe backward s6 asetb jfositjonlt ion 

statement SI at bdttbmttf scredh.screen. 

Mtrve backward NUMBER statements 

ftfdfe backward so as to positioif line LI line Ll 

three lindSrfrOirfboCtdln bfcscreeft screen 

Mwe backward NUMB HR lines 

Marfe backward aW-the%tyW5fhfeo the 

beginning of td^ttext 

Move fbrward to nettgftSgical break itt renk in 
HUlilfefliigfsetfiteHiCfe wtartiBgffrnn from 
Ibdifc^dd'Stattftfemat-n* 

Mdve backward to neSttcfgicaWtreak break In 
stfattofbWU'num&grtirg i&quenee^tting^rtijg 
fcorti indicated statement ** it 


6&2ft S#ee6a4aMor # *dtfiribffiirdP -lc(|icaf briaitfbal break. 11 

bal Motllf^teNtSfeenIndisitlay tts&nm frame. 

6a3a Delete CidUlesignated'eM1Ity,«ftid^b)se ftp tholose up the 
remaining text. t. 


© T GTC23CAA 

Delete<text,cbaracter^ei'tbrou^iC 2 rr'U^ C 2 

D C CUCAA 

Delett^chararterW Cl 

d wmi c& 

Deletfetword-WF 1 

©LEHOA 

DeletUdineLI 

D S Sir AA 

Delete*statbatent'SI Si 


6a3b Iitsert LIISs indicated behind the (tesignatedes Ignated 
entity^ Reafran^priot textasrequired t» mdKfe-rodht. nuke ro om. 


i TraumuA’A 
I (COLMCA'A 
IWW1 MEC3& 

i in i Lire a-a 

ISSELIKCACA 


IflserrLlT-aftef charactfcFCL-cr Cl 

Iimort.ffJlJftafr Cl 

Insert SPACE LIT afa^Uast parting" biting 

character " ofAtord W1 

Insert 1A RRETDRN HIT afterlasta t 

printing character Of MneU-ine Ll 

Insert CARRETtTRN UlitfftULlTRN LKFttfttr 

last printingln^iaractdPioPstateinertf itement 

SI 


Cage ReplateethgdcsignatedJeiltity aUflftnyith LIT, 
i-e^rbMgingprkjrtext 3s^bci^sa»y.c* ssaiy, 

R T CC-C^LITLAA Replacetext string Chaf&cfeftTO ters Cl 

through CQ$i witHASllLIT 

R C GtLJEffiCAA Replace character.€Iwiih Lit LIT 
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R WWI LIT CA 
rllllotcaa 

RS&LHICAJA 


Rtplace-wOrePWf wMi tSTLI T 
Replace line LI vlth»LIT LIT 
ReplactPstateifkentSfc with ’Ll'P LIT 


6a3d Move one€estgna«Ed &fttity1*MAIlo&anbtMrJ-i another. 

Ttoe moved entity 1$ deleted* fifotn its^iginhn or iginal 
locmfoh.n.Oth<&feKtl£adjuSteftto eldgfethfco close the 
deletion g&pTOnd'Open thfCTtolrespondlng Insertion gapflrtion ga p. 


SlT GICXC33CAA 

MG CAC$C33C3A 

MWW4W2 CA 
MLLIG2C& 
MSSISfGAA 


Move (HfteteW string,TCbar^cteiset ’ter CE 
ttnt0ugtiC3*' tctfollbw elMravterClter Cl 
M<vve ttteteMlsirinl^jar^cti*^ iter C2 
througItOjS tofollOw'chacacterrGIte r Cl 
Move word W2 tb follow WOrdWl V1 
Move lihnLZib ftdloSoLtcw LI 
Move statement S2'to fftllo^statemeilV te men t 

St 


6a3t Copy one designated entity and insert it behind it behind 
anoftierrThehtSopied ifttitf»e^MtiS'tiMA^ediSr«il0»i. Prior 
testis rearranged to make rOOnrfornewInsertion. insertion. 


G T CLC23C3GAA 

G C CtC2?C3GAA 

CWW1W2CM 
G L tLUlfCAA 
g s svsm&A 


Copy text fetriftg^dKractewGJ-through throng 
C3* tAfoM , o^Vchorafcfc*'Ct<‘ T ‘ Cl 
Copy textStr1rtg,ielKwactens Clthrough through 
td follow characeePClter Cl 
Copy Word W2 ttXfotlow.WOrd Wl W1 
Gcpy liri&<L£to ffcHoftoM&LUlr* Ll 
Copy statement s! ?© folio Wst^temeitetemF! n t 
St 


6a4 Renumber successive statements in the working text! ing te x t. 

N SLllTGAA Give statements tM new number LIT, LIT, 

and successive statemen^ments 
corBfcspnnditfgty appropriatf^Mew new 
numbers u®fliaLstaten*ifit Sd?21s* TE is 
reacheflsueh that eitherST2!isoR Is of a. 
higher level than Slfii drlSTllrnSfE is not 
1 "logiKarmiccessor" 'IcCthe Statement ta. tenent 
prCc^Jiiig-it. i * Display vim ertdSSUp?nds up 
WEtRth^.v p redetfeSsX)rxtf«T2at tG? top the top 

Oftlfe.ft-aftiC.n*‘. 

6t4» $T2 is'sai^ttfibvtheiogtcal successor to STft'SSor to ST3 
if there Could UxiM Oh a(tuathteraiVlucaIletreiettfrir» 1 s true ture 
Sue® trtaPfby fhCiitloCatioii numbers J S®2«»uld ST2 c ouM 
Succeed'ST^In the text. + ^dr. instartce;ton»Wing ( 2lO 1 lew Ing Eb 3 
one cOuldJogicsdlyacceptSonly 2b3af 2b4 ■^c'dij 3?b 4, 2c or 3. 
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Pfesem^fbf afcy^erltumbcritoe'the itext'statements ta te meat 
esf&ltoilie^^logical S/eifk'’ at this point fttthe point in the 


Mow oirtopjtstal^flitnWPsetected frortrthedispldjhe display 
ani Insert thefti Jilst before a specified statement statement 
somewhere else in tltt d^mi^eltl-worliSng textln^These'-. lhese 
opemlonWetpilneiiithree-chafaetel' desighatiohe^ ignatian. 


T stfsf LMGaca 
T PltSetllUGACA 
T L r» Sli>££lMTACA 
T £ ff Sf S^ElTCDVCA 


S SN^BlTtSTACA 
S SPBEllTimcA 
S £. NiSl S252I1.CIA C A 


Transmit:) nmwfSI ScJ-tBe statemenatement 

named LIT 

Transmits! lothe place (statement* tensent 
numbered) IJEIT 

TransmiftHe fet'()P!stateftieitfeStents Si 
tftrott|g!S2:2 to the statement named*®* LIT 
TPan^miWlMHst dP&atefherttsISittentB Si 
tiwbilgthSfS to the place (stahemgneteinent 
numbered) IH3? 

Copy SI to statement named LIT LIT 
Copy Sfltrf placc*m*mheBfed'lfIT LIT 
CO(iy ll49SMS^2ta<)S3attt<ieifrtfld»«dnt named 
UTflLPeE92taTlGl C&opjQB#, Slst, SI 
toSS^to place -iCumbcriei tW 


<>»6 Outpdfcpafirdr all Of tteQ&ittngH©*Mrttetext to the 
desigHBted-de\ifcv.icffhe working text remains tfndtetfftbetftd LstuTbed, 
'Hne characterspare eetpiireAidir operation designation)** signet ion. 


o ivaacm 
0TCMC8A 

0 M A C A 


OffSSESGE&CA 


0TTS$S92?&CA 

0 p picre2 G\cA 

0 TTPf€E(E2aEACA 


Output td punch all working text* text 
Olftpdt t&type writer 1 SB working <t**tlng text 
(noty«lEihiplemertled)ted) 

Output to currently positioned mag-tape g-tape 

file all working text, rtpla'cing'pr idling prior 

conftMt^ Of tlfaPiifc^ file 

Output to punch statements SI through ‘-re ugh 

S2 (SI may equal S2 for olietstatemeftateme nt 

output^ 

OtftpUttdtypew¥*€gl- J , 1stat>?n«*atenien.t 
Otftpntt$ punch par*tat*clfcwactx)i'$’Sbters Cl 
ttasui£hC2‘ 

Output td ty pwrttei? partintj-r t la 1, 
characterful through G2 C2 


6a? Clemrnhfecwomtring^pace dtrthe driftn^fitS^presenf-ta present 
contents. . 


1W S &ero w»ri^spa»ce 

6a8 Locate^and'dxaciMtift iape-file'items.- Each . 
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fiked^engtirlteml^aeecan'holdu flull dnftn’tttM ofruni load of 
WofkiifR4el®,*sfi*d tlnr itfenft drt^fepetacedd^rrenced by 

to their 

o*fl«^nithfc4flp&* Any '%»k'’ Jopefatioi«ltspI'ayB tMsplnys the 
first framPfStCPtetftTrbnKthdtape ©fthefthout either 

dftitdrbftigTtfietlrtml tlafta orlhsitig the*p(JSitiO*«nltapfetlOTi on tape. 


LH CA 

LH HWHBBEFGEM 

lss m 
Lff m 


book here,'j.eVattextf uStb<?yohd t beyorri 

©SffliaSrtt >£o1stfc alb A*no*s b%pe 

Look ^=tt ttent numbered NUMBER-positions 

tajte "iStfcfifeicE fe£hehbt9Jb^M^ai4®^pldfyBides a 

lbdk 

book sfinxt «em*^fteno«#JiMi3je^6iiR beyond 
the current position tIon 

book afprih? itent-ttltt-ortedustabebtft ahead 
of the current TJO^itioif it ion 


6a8a Tryii%to + look b%ontttlteialt,iten^'Sitheb'With’slthe r with 
LI NUMBER for tho largetfONUMftEK 1 ; or with^fthM ■from’? from 
the very last item Of the fife,%itl jtakflicMhe produce the 
displayedTTiessage^4?R ( eyondyia8tUte»il’t Item." 

6a8b Ah ft)M command atfhte-jjoint v^itrcrfcat^atie^te a nrw 
itenron'thtigndOfitheTife' 1 file 


6a9 Type outrsystenf-'SmtUSdata. data. 

0 SScaft OtdphtsystertrStatd^Aausesiiy^hg ifiyrlng In 

the fdrum x chartrtetetefe, itfeitfry lagtr* y last 
read iri,Ijipe^positidWe'trfottem %P Item z, 
<r 'GftaMifels ,f, r«fer«tii the Sl^ecffa^&ebflPirac ter 
modules ofdrumiworktilgspace,%f*o#iicH > which 
there are* total of-86. of 36. 
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4 Tfife“feectiOrt t&nteiftsIsil^lMes^riirtiSnt'nafthtTCbniputeriaififce computer and 
associated peripheral equipment currently used by our on-line our on-line 

text manipulation system^tem. 

2 Tfl'EFCOMPC'FERt TEDtl 8ft&X) 

2 % Meihtfsys 


2a£ 6?5Qsec cycle time. time. 

2&2 lt£lMtfec»ana. 

2al 4#9i^WdS^r r Bahfc ! ^4l#§ct1jf»adl , e^afeM,ressable. 

2a4 Two banks on our machine—programmer must set up et up 
baMk controls to sHunPhlSlfedess requests, indepcndentljinde pendent ly 
forfoinucatcgdeies otnccesS, ftrtteappftjpriate tetnbr relate bank, 

sJ»5 Each bank has independent fle&ss CiKCWiti^ircuitry, 

Iiistihrettdnr©pevtoi«tolre; 

2bL rlfo'tJuilt-llt'moltipiylNUvIlde, sqht& , &Tpot,ie»re root, etc. 

3b2 tblTcompleiinJWt'bt add,‘s(ibtraet>Cbhdftiorfetinl itional 
broach,jtransfer,%g^ (logital ^lotftletiieleedleiet^ selective 
comiplettient^ stop 

and Jump ({espontHAg.it« stvitctoeit»rt«onsofe)conso le ). 

2bS Sinee*12 bits can Just exactly address 4d9dWvorda, 6 words f 
all instructions requiring operand specificatioiewvfef'a' a tlon over a 
complete-banlnreqwice Ittt) ^ccessivee^dra^-Ofretfor—one for 
Operattdn specification and ene fbr operand” operand 
specififattbition. 

2b4 A slgirififclbt'ptbpbrtwfflWfinstruCti6lte tsqttfrtdnft require but 
one xwmflpmindperptewWi ^ lilts bifebandf operand 
specificdtioh imontrof the follotvirtg fhddeSfing modes: 

2b4a RelatiVfe'#orwafd-«-addi*essii i rg oiiett# thn*64 \tof4e 64 words 
following the cell iir&hiAtKi single-wordtngle-word 
instruction was located?^ ted. 

23b4b RetetM bacBward>#aaddredSittj^on4Jfti th»b4 rt f the 64 
words preeetHrtgtthetteH inatfEicfirtheslngletwerd ingle-wo id 

instruction was located^ted. 

2b4c Dfrect^teddt^sstngtJRe ofttheHtstfid \$tetfstirf 4 words In 
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a BatfkPspeOtfi&Tby tlfe direct-bank bShk^Cbntrolik- control 
Seftlfe&l i, 

ft)id Indirect—telling the computer (with a one-word one-word 
ifistttrdddrilMb'ghto the Spedfied^MbOtf^t^ one of 64 
difceet-hnhk'Vrokd^'take thV f 2-*biechhtftrtSrnta as the 
full-bank address of the operand, and look for* tMec* for the 
opcraffckinUh^hank'SpecifwtEb/ the 1 iitdireCt*bafH* irect-b&nk 
bftnfccoflhtetpl. 

2b4e No a'difress—a-6-bit-bp^rand*iS P ththetfou l hd hf found In 
thelowweslxblfehhtheMtfuctittawhrd?tion word. 

2b5 Variations In the operation code of nearly all the a.rly all the 
commands ^IMlIcate/tvhich'W'ay the operand is to be obtained obtained 
fontltet ihstnticti(Til.'t Wm exampl^th© add.instructfoh instruction 
will haivathe fohotfiiig, variationsrNations : 

2b5a Add 1 no addm^fedii)? dd(l Jth© lowfctnix bits of a lx bits of 
the instruction \vord ttflh^acCumulatnwnlbator, 

2h5b Aid direct (addf^fddjto^ib decuthnlatmttbel^tor the 
contents of the flirect-tanktcellspecifltkl by ? #h^if ind by the 
lower sixTtiti of the lSisti-«fcttontV(THdfiOn word. 

2b5c Md ntamory (adhr),'adddto the contents’btnM- of the 
accumulator thtkt>ntent$r>fthe nteitiory-HUnk celt &nk ce 11 
specifieddjy the 12 bit&'bf tft&Wortl folio Winfthg' l lew ing the 
instruction woPd ttheri h g«rthenite)A iflstrtictioA'ff$(n'^t ion from 
theworctfoHoWing thaft bhejt Which b T ankVo teftrtferto use for 
operand accessin^fespteifie^bf tftesettihg'bf tlfi^tt ing of the 
memory-bank cOlrttat.1. 


2b5d Aid indirect (adi), add to flfe'cdhtefcis^ftifetents of the 
accumulator thtcontefftS^tftelkii indirecthahBthat ct bank that 
Is'specified hyitltecontents of the cell in direct'«11 in d ire c t 
bank whostfaddrfes# SatKfeBlotftfr sixVitts offhel its of the 
iitsttactiAn woed.rd. 

2b‘3e Aid constant (adc)| add to the contents of the rt 3 of the 

accumulatorthe-cf>ntertt5mf thecflltbhou+rigthe lowing the 
iffstturtidn^aiwi get thief nextrinsfftittibirft-onrtWe^ from the 
cell following that, that. 

3b5f Addiforward iatff),t£fdd to tile Contents efrGttenta of the 
accumulator the contents -ofthe 'tell that is" for vtafcT is forward 
of the mstradtiomCell fey^ttiVsii^bit muter found i#fu*er found in 
the lowe<rhalf of the instruction Vordtion void, 

2b5g Add hacfcwwrdt(aSS^V dddtAthfe'Coht«it? , of th&ta of the 
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a<5cliiauiat^r4ht c0ntentS^>f the cell that iJrtiadcw&rtl is backward 
from theinsfrutftort tlflrbjcttie- siWhiTutimher- foulidiurti er found 
fffi the ♦oweKhalf ofThe Msttuictiorwkord't ion word. 


2c Imfcrr uptffcatureture: 


2cli FouMndeptnBCrtrs<mrees^tWO' internal aiWtwo 1 and two 
external, njay.causean'Interrupt'^f'Wbat the' computer is c ompute r i a 
CiimtftfydolnglJit?, 

2c2 Interrupt signal causes contents of accumulator tourotla tor to 
beputlntir^eciateellf and^hejcomput&^o^etitster to get its 
nexfcinstnfetiOrtfrom Ore succeeding cell. lag cell. 

2d ThespedaUtells,dot tpefourtonrc4s, are>cells •«a, are cells 
10 ,p 2(1,30, and 40-^hence thesOufcCS are gemsraHye generally 
called thWitterrdptfflOii lmerfupt-20 r ^tetrupQ-3O, tmdrupc - 30 , and 
intterrupt-40 sourcCSnes, 

2c4 Programmer candockout these^iirtemipt inputs t inputs 
programmatically. . 

2cS If intertttptsiaft; not locked outy interruptiohnterruption 
occurs at completimtof current insttuctidtt. truct ion. 

2d Input-output provision? ion: 

2dl TWo input-output channels that can operate operate 
IndepcndCTi%^-termed J 'nohnal , i'and VfchffSntrfer, 

2d2 Normal worhs as one etpCtts^giVen command to inpat to input 
oroutputandithe Computervfaits tfntitthejdtf is dorte job is done 
beforett gdes oit to do farther tfwtther work. 

M3 Buffet works independCntly’of'fhe normal instructionns true tion 
cydfe*. . Give an Instruction tfbt a buffer in dCitUtrantf n or out and 
the main sequence of operations will continue while this s while this 
InpttfcorOutpttt is%etng'cai l mdetftri<E ! verytime thtry tine the 
bufferchannehneedsfUfcces^tWthe memdrrje itsteals a it steals a 
cycle from the main program sequence without otherwise iherw ise 
bothering it. ilAt theterfd of the buffef^oipeVationpanpe ra tion, an 

irttntrupt-20 automatically occurs—and the programmer has nicer has 
had t^ bdread^witlwthfe appropriatc instruCfion»etruetions 
sfertihgrat cetl 2ttdtake fcar^df'this^re of this. 

M4 Aftteffta device ha* been selected,AiltsiiBs’equeht subsequent 
Input (dr mitpm^lffegleicfioif^stdrTnutpilt) fo r output) 

IhsttuctiMsoperattnvith thattteficef device. 

MS Thereista famityiOflinglt-wordlrmfefir commartds cortmxnds 
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thatfsemitlr receiee'Oiie'WonPper instructions truction. 

M8 Thce^isif«rrfHyi6ij)lodi-transtCT^c«Bimjlwds'thatE'uill that will 
send or receive an arbitrary-length block to or from to or from 
consr^htJ^^t;llS<btrnem6i^iat th^rate determined by terminod by 
tftewetciajrhdlviley ice. 

3 HQktlf&BEXia:: 

3a Enrah^dety^tPan^erto and ffonrthe ddmputei*(otf'rnputer (on 
either channel) can hte accOtn(dished by sirtglebwordtat*th f thne i ' 11 -at-a-t line 
commands, ordbyblock-transferJcommandSTv -d . 

3b Papertape featler. ^iPhoto'-elictTit^ ’Can read &ri read at 
asynchronous rate up to mftxiiflBlMiof*320 fri6aes/le»rew4dec. Will 
accept 1 6-^r, oV 8-level tapey e Always *>n normal Channels 1 channe 1. 


3c Paper-tape punch. A Tbletyp#product^^inChpif S-level 

oiled'tape,pr l Canqmncl»asynchJ*twt6irsly up5io ntaxiftiumiof about 3f about 
120 fraBies/see." ’Alway»^)ft^iormal channel! mnel, 

3d On-lirteftypewriter.^IBM typewriter-, with QDC^ihterfljffe. nte rfuc e. 
@an coupldoAithePdhaimfel.rnrje l. 

3f ChaFacttfle«ef«tt»tor. 

3elL Several modes of operation, in 5 which it interprets interprets 
differently the W6rds.sent--from the C»mphter. compute r. 

3e2 The mode*is detenrrfned 1 by the'progiFanircodCutsed t(f used to 
sdeetthetctaarateter generater fOrcoilplfng'tO'thaodtptitto the output 
channel!. 

3e3 The mod^we'uscfnrtetft intei'prbfcy'fHfe Wbklsthe words 
following the select instruction as follows follows: 

3«3a Thefif^tword specifiesvferfieal positieflAhiiTe a It Ion (nine 
bitt>^ndiheteaSt-significantthreebitsofthree bits of 

horifcontdPpositioiition. 

3e3b A11 succeeding wurds Tuntil another seiefete'r select 
instruction) specifya Character to'%C T dispfeyed s (#fthF 7°^ ( w 1th 
b bits) at thfe vertical location already' designated, des lgi.a.ted t 
and the most^gnffkranf1d‘®bitsofc 1 thte librizoht&l e horizontal 
p^itfeh.i * 

3e3c ThiS allows wwholeiineaof characters tdtfe ‘ters to be 
outputted as a block follbwfng a Mleot Instrnefioh instruction 
Which specifies the vertfcal'p05ftton ofthe'fine. of the line. 
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5e4 TTsate^ts ireperCMf^ffMTrharaCteJ^tcESfilrct^ters to select 
front. 

3ef Cbara&t^ferare geflerated+fl aftmsyrtchronoav.ynchronaus 
operd^M r tllatWakPs S'M^fcdmuitiP’o.f 6rmiero<fecfend^- ft but theond s - -b ut the 
oii%utJthannelTCSnn(?t-d®ii\ferteoi'fe<t©'tbe output in fese output in less 
ttiawabxh.it'It rmcrofemdemerSalfeist) we have a maeimcmae a maximum 
gefleratibnrateTiiWtedbytltotftifcjoitifirtilfledtss'- of a little less 
tlfanj6G,0Q0 ctfiarjfcters p&tmacqpdr s e cond. 

3e6 We displayi-a(?oiJtbl,()()() cUai‘actets«rraxhtmm.oramiraum on our 
sGieefipacidwaiirattaidpTafteFof^)framts/saf 50 frames/sec. 

3e7 TRernew-chairacter ggheratcribdn^ insta+letl soora-3tailed soon 
wILkterprotodrpatWffifcdsifcs'specifyingtwoxthaf^tcfers Wo characters 
perword^tpdiwilPdouBile ouftxUsplayabte iapilaijjyib le capac ity. 

3f Mag t*pG.e .A fflDCTy^6G3,605tjipatibl*difih I«Mttid ~BM and 
Burroughk B55EtD?° Programiraiecan write I’ecardft oferbitritry of arbitrary 
laiTgttlT^4Ktnsport.aut«matita% teasel lateieeoard gitpter-re cord gaps 
aftdtestoptendingrildata, i Has dMcl-of-Tile-code 1 that’ -eSille code that can 
brpatitn programtjcatfyti Willyead K)fwtird ©nd.rdbcff^wd one record at 
a tihietpy backhipsMie Teeort* atra tinier frcfm a single , from a s Ing le 
JiDsttedehl n. 

3g Duma 1 “{t',32 c , , f)9O-w0«i,'rfl^dfttaf^atosiiRr^ se&idgt&T} storage 
decider. 


3gl Speed,i^bodt 3@lre$/serev/sec. 

3g2 Caiion^^aka^Kcess le recAds-recwtTltecerdMpen'eaoid.s per 
tracks fraeftka eks, 

3g3 Each record holdscSMt IT-bit vtorislt words. 

3b Speoidl ihterfrtee and ^sooiated‘de\ddestiffsed%y'th£c^ used by the 
on-tinerjeonscfei!''le, 

3h£ Lighf pen, imtn ufactured: by S»iidferjs Assoctares rib so c late fl of 
l%shd», JSTeWfiHaiupshibdre, 

3bfe AiphfetoRiultipIiei; tubein*ttteeonttoF tnbt contro 1 unit 
recefvafHight b^rbehns chraiiiber-bptictlBntllefrptia bundle from a 
hamf-hetd pen rantainiftgatl^ns wfeiclefociwfes^tight^icuses light on 
tifeebtauMle. 

BhUc Aciriteoik)range iighfcfs jtojectedtfroiwthtected from the 
pent(fcaidiiiiiaiMn§a ‘'Bbe.soufJeefar'thttSdi^hfda - ithls light is in 
tbe-contrcri nrilt, and Sight©B agaleJ'tffiinsfniltett by ^transmitted by a 
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filler bundle. r -. 

3hkp Whetl a light pulse of suitably fastiSse tiitte is rise tine is 
Hc(!bcte94nii*eetrteaP-fiftl!® is ibAeeatediu^e rated In the 
control urtitiitl svkcb-bW'ttie bbdfVrf the4ten*i(hithe pen unit 
gates this pulse’to the •tntefcftrce^ tdgirfa ce logic * 

3hld Ihrthe single«-pulse mode of operation, dnlyohen, only one 
pufcee islproduefedieatlrfime tti’epeifcbottonniSutton is 
depressed ^ndrihelimleT^bdatti goes’Outte indlc^Wa ialicate a 
suecessfurdetd(?tfmr. + ion. 

Shte In the cbntinuous mode of operationfa pulse is a pulse is 
swt^otthe^interf^c^ra'eh tiiwe ailiyiit'^ulse Meht pulse is 
detected? a$ long ksSbefpen t b«tt©nils'h0HJtd«wte held dovm. 

Ihfff Tfie^pulSie nfotfei's^et byrtteahs oM'SWitch'bn switch on 
the'cdntrbrbox'bft# whtchvhe 34-ihob fiber-optic fiber-optic 
bundlVatta<?bes)r i ). 

3h% W^ tbe dnteifuce'reetivestrjilllse ffcomtheiight pteithr light pen 
control hid!} bb,interrtrptdSTfenfto'the cbmputer and compute r and 
the six most-significant bits of the last computer-nst computer 
bUtpuPwbrtelirfe stOrt£.ra(frhese'3lC btts rypAselft thcpresent the 
hofizdntdkpbsjtibiihf the ch'afeUfter oatehe'display the display 
MbicfrprodUcfetfcfii^Iightjiulse.)pulse. ) 

3li2 Am anald.gTtoidigital'cUnverter^Mnaftnf^cturedit’byt^jre 1 by 
Dynamic Systemf Electronics? allows the digitizing,* iglt iz tng, 
sdeertftgfiand^ittputtingAfeihg cbmputer®ffilter of four 
dfffeStent analog input chatfhel&an^Te converter product* ' produce s 
nine hits plus sign, with a settling time ttf400 time of 400 
nucroserond^. .The v conver.ter>tS'used to’input posifionafc positional 
information from the following operand Ideating detfefetng devices : 

3h2a A lbystitk,mnnwfactureaiJ3rfioiW'mar’'Ass®cidee5r,c' f -s.te s , 
has two’potetatiohietwrAX)upIediJd.aVertical stick, leal stick. 

Tift pottMiomeiefSeare used asaoltage divide*^ ^iftriders , and 
produOf vtfltagesipropffrtilonal toahe XtonAte X and Y 
deflection of the stick from its central locationi*"^ location. A 

svtftbh, actuated.h9' s p^SsingedO'^n*Onithe n stick,tnay bfcick, Bay he 
Used*asairinptojiythAtohriniter^rotfiarkhpemird operand 
locations, fpr jgxmMptemple. 

3h2b The GrafS'ccfn^anutedtHf6d ttylDhja EqOipmerttpnant 
CbrporatWnp f oflsfe&taftff linear pohBftiometdier t iome ter 
mounted in a fraffieiwhildtfe'pivbted ©d an angular angular 
potemiometeierTheVoltage outputs ftouftfliefftwoi the tvo 
potentiometers represeiftpoMr eoordlnates’ahtllftVtie about the 
pfvbfpOmtlntA ball or a pen, mounted on fllbfthduf the end of 
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the linear potentiometer shaft, isi moved about bytheOtut "by the 
OpefStSrand is depressed to actuate astvkchrwhich Itch which 
May be usedas ^computer input input, 

3h2c The mousey made by^SJtl, 'coasts tsof ttvo of two 
potentiometers mounted in a frame vftthdheir shafts Ir shafts 
orthogonal and a wheel on each shaft. »Aafhe frame %e frame 1© 
moved aboutta »urfac£*the phtentioihetUrl; resdfre theesolve the 
motion into two coordinates, ^switch mounted on theeh on the 
frame nt&y liemsedms a computer input, input. 

3h2d & footpbdat,'madPby*S&f, ^ofesists o&a r .s ts of a 
potcnttometUr^eoupled io'-a pedal wtriehAs*'pi voted at pivoted at 
lft center^’RockingThe fdmrforw^d%iEfbackwardt ickward 
operates*the,pOtenti<fm©terpa*smitch operated byPftiP-ted by the 
othertfot)t«cftoOsesJ»erizOntalmavtfirtScaMhpttttfori1 input for 
theoutpsutdf this pbtentiortleteWorae ter. 

.%3 IbeiiitWteClflprhviaesrMeiiipCitJtoihretniputtemfcomputer of 
extferirohcontaCteloSurAs^urhfe switch circuits are Lrcuits are 
arrangetCin three ^n&ups'; agroup of 15 are encoded th Encoded to 4 
computer input lines, a group 0#7'are'Cificdded to^dflpht ' to 3 Input 
lines, ^ndmgroujpftf 8 arCinputdir&Ctlyto S iflphtiy to 
lihae. . ActddlHiputJlineS arfe selectedby' , mean^ , of hy means of a 
pateh-panehto provide flewtbl€-assi^nmen#©ftbftRi # lli*thef bits in the 
lapittward.U 

3h4 A bell mounted in the oft-line Console maybe rhrig by be rung by 
a select* code* from fheieottiputwppute r, 

3h5 An interrupt fdr tirtrir^ pdrposes^na'ybe s©hl to the ^nt to the 
computer at a selected rate. rAmultivibY^dTm f tl#tQr in the 
interface eoversan interrupt J t-atE'-rdhge'ofappro?fimatelyPprc*iimtc3y 
30 tA15®5lyclcs-Ie4n external input will acb^)Kdiat^ooept a rate 
ttp to about 5000 cycles cle 3. 

3h6 All interrupts from the interface may be locked out locked out 
by a selecCcode from t&e ©offipoter, Wd f cimbled4>yetiab led by 
anottier select rode cede. 
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SEGTI8MW— ©EF^LIlW^EXTmiMPl^ATieNWSTEM 
PSflTT^— INTRODUCTION 


1 Implementation of the Off-UMSystemTiasiJUen funded-in funded In 
l&PfafLSnifl-hiSiiSfe pW3ectihntfhtpaWl"hy tM^SrtForfceOffice Force Office 
of Sciehtlflc^ Rtsseart h; arch, 

la DdVetopnfCSttBf sfecefilelit-mhhiptiiation-tethniques amttlues and 
programmin g orFtlfe B5M0 were'suppoutesd by.'Stahford'ReSfearchRe sear ch 
Iflstttutiias Jfn Institute-Sponsored! Research project.”ch pro ject. 

Included inthi<?'effort^^s the 460A + prbgramming rgqoiretMoie /uired to 
trailslate t between<tapeWrite , F codes and Burroughs COdeUghs code, 

(ft Z-Cotteeditiitg featdfesfhtorpdf'ated intothis system this system 
weredevelOped^hdprogrammedWth<2.160A urtdter that tr the 
sponsorship' ®f the A&PFbsfife Office of Sfietftifitf Research. f ic Research. 


2 TheOff-Efne System vfa^impleimntedttrmakeavailable available 
machine-aided text*®dtting updating on-afast-turn-around turn-around 
basil to a la^gericotnmunity ihart- caftf besebvtetfby the^urreht the current 
Oir-UneSysteht;. 

3 Thfc Off-tane SyStedt-ifHt kes useof the combined facilities Of facHitie b of 
the CI5C lBOAkomput£r in the I^SteinSS Iftgine^ing^MboratoiftanJhtory and 
tte Buitrtmghs B^Oh^mpdter^oiseratCtl^ythe mthemaftcale mat Ic al 
Sciowees- Depfcrtmtne.r t, 

3a Si«te^apeiAapeq^vidi^ r al(idnvenientmodidm v f(aedlum for 
enferirfgtex'tf and strtce the“B§5(10 te Mf&jhij»ped fare quipped for 
paper-tape-inilftt, the 160A isiiiedt© translate pSpurtap^-e paper tape 
iaptifin!Elext^iter«V^eldyp'C‘cddb^Burroughscodenit^s code on a 
magnetic tafe&pe ■ 

3b The ladgercore and drUm'memories Of the BS50&ar@5SQO are 
utilized f&r CapidraCc’efestOstatements aftynafer&withiiva ere within a 
fairly long doculneitfto Coihbine te^Strft-oftt Sdpatattf injunrate Input 
tapes artd/ortcr restrirctdrethe’Udn tints of *§iveh dodimefftLven document 
according^ tommaml&specifiediifii J orie dinmore oftlft inputs the Input 
tapes.. Statertlentsare inserted, moved, or replaced replaced 
essentially liy suocessdve'Wodiffcatiohttitf at ions of 
statemUfit-to-stateTn£ntlinks defining a path through the through the 
document. Separate documeatsmtay fifeSillfced enchto-erdmrto-rnd or 
merged such that theirsta!tem^ts«reMtermIligte<® *rmingled. 
Addifionattext (, may he’appendfd'tt) existing statements B^ tenants by 
means ofSimilarlinks. hlFhe B530® {bailees anbutput an output 
magnetic tt^eihi dhichtlrc ddcinnenti^mtructurecf tured ai 
speciQfdpwjtlvitS statementS renrnnberedaCctrdinl t&ttpording to a 
standard format t. 
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SKGTPNMW— ©BP®®® ®!ST^MMfPMlCTI0N HSSTEM 

pwri h- m.iiMwoutxrroN 


§@ The lbBAxonverts Burroughs code on the output magnetic magnetic 
f^^totFlexoWl^-ctftle atOtexecnteff^Coat etBtiiigie editing 
commands embedded ifort8feMl«WSnte apiJertde&frtG'tobift difttogi during 
thestatement^ant^atton^^^rome^BSSOSheTfftiiBOA The 160A 
pPoidtlcfcs a paper tape that it^lbtfflgteH^nMiel^lexolvrttter Flexowriter 
td pr«d6cfeJftaPdeip^Qi&’enWra^4fftrtputHto thepOti-tinethe On-Line 
%stfefflr.. Tlfe^ut^ht tdpWnayji^puf^^lstr^f psidas he used as 
input to a later pass through the Off-Line System for System for 
U^aflhl®rfl&rlhilt|«WitgMrti«ls*rUOturtfl^ruc:tiiriiig. 

4 Th&Sbffltf 46i3piJten<K2l€a4eudMf cOthiftslikfc tWStelTCan which can 
reach any point within a statement) during thtUe&Bgctttrtng'es true turlng 
procfcli pewnifttWsfe^afation oflh» gross restructuring pfaces^ ring proce ss 
from the detailed editing process. "Since the latter had been tter had been 
pre^ioussly pfrograimwethm the 160A,4hi4 organization minimized minimized 
the programmtftg effort required toilriplfemehtjthesysttentiie system. 

5 Anjrfiumberof pdper tdpes"may be r flfergedi<Tprodu& afethglo'e a single 

document 

6 AAjtyuttnbTerOf ddcdment-frtfUy Beprbeessed iwus*dflgle4>atch,ingle batch, 
up tb thb Opacity <4 Stfsirtgle Uiagftetie taf»eA\Vftb high-denSi$fch hi eh-dens ily 
recording*. . 

7 Statement-manipulating procedures and Z-Code editing * editing 
functionshaVebeen sodesigned thotcteitythtngabourtlfe-' about the 
evarthat outpttHfrbm‘th«sOiE^LiMt»roc©ss canbeunantbiguOu^y^b iguoua ly 
deter mined-by ^xaminifigthe tSpewtKerihpiftr.** input. 

7a This principle assureslhenisef’thathecartiedtt or- can edit or 
otherwise manipulate text material according to the way it the way it 
appears on th£hard-eupy lisKtig withbuf Ak1dbhei*rof J dite of error due 
to nons-printhigJieyBoaf'd actions Bldphantom phardctersrdssTvc te rs tha t 
woukt tltrowhne^wofdyortbaratter eoonfsroffrounts off. 

7b Adherence to this principle has made it possible!t!b take lble to take 
¥, oWdocuments prodUded'MtlVddrlyA^^nS^Nlieus of the 
text-editShg^jr^cesseS'anetrework them using later sing later 
techniques without being 'tPapp^thy gtmidforgotten (hidden)^ n {h idden) 
featbr«t>f their machine codingjcod* ng. 
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8geW@N flV -0Pl^Et|ffifra:S , ESTANIPULATIC»tB6\5a’EM 
M'ftfv st- -^-sT$4i3WENTrOTRUtmi5RE^ : 

PR&(gEt)tJltE» FOR^NTERING MATERIAL 


4 Implementation of the Off-Line* System has been funded iim funded In 
JfaFfa&an^ift-IwJlnie projeCtranttMpafftbyJthe^Atfc Ihjrc&Gfffcfer Force Office 
Of Sciefctififc£R4sfe^hf^rch. 

la Development of statement-manipulation techniques and jues and 
programming otfUKe*B5Mf%eW SOppOWed ft^^ttahforatResiearehRe search 
Institute as ifti Iristitute Sp^^rea Rteseaftlt project/ ch pro Ject. 
Indudfedinthi^efTort^fas tlte T60Atprogkamhijngreqarr^d to required to 
tiWslate^tO^bhtapeWritey eodetrarttL Burroughs codejughs cod e, 

It Z-C 6 dte'edilid^'feattf*es 1 incorpdBatecMnto»lM^ system this system 
wen^d4t^Oped»andip*\)gramwrednMlUhe 1 GOA under tlraier the 
spofflsorSfilpUf tlfe Mf?Force Office 0 ®§ 6 felrtifi<fReS^irehi^ic Research. 

5 Inp^Mvlia paper tape^t^arOdO^HesoVriter^itAe^eletypi^r or Teletype 
machines.. 

2a "Note fof Orientation ftf BersOhii^'PrepO'ring'eop^ for/ Copy- for 
therOff-Lnhdi%sfem^ls a dseful reMttice fbrtlm =e for the 
fitst-tinte asews e r. 

2b "UserGiiidi-to StatelnemManipulationirfthcOff-Llne Off-Line 
Systfeatl" is a concise refwenee forithtf-ejfperifn^ctfwser. ie need use r. 


2c ''’Z'Code* ReferencieSumlirai^tt is a‘feferertte»d<*5umentJ c omen t 
describing editing operations within statements, tate merits, 

M ^Capitalization and Untiertninglon UlffMod£l'33A$fel 33ASR 
Telestypeewritdri'ii's a’guMetO the dse df-this machinefoif nachine for 
the preparaddn of inpiiCrtiateHaDte r la 1 . 

3 All tapes should carry thesolirCC data in man-readable fofflnpeadab 1* form, 
i.e., initials of originator and date in white pencil or gummed* *ncil or gunwed 
label on thettapeieaderlead er. 

3a Tapesstitbe merged should carry identical source data, urce data. 
Leg the tbdree data of tho original meniO.' ina 1 me mo. 

3b ^pfiefOi^diff^fifdobSi^fiai^jlngthrs^^initials amf initials and 
dateenross hebdeiMfiedh^i^i^iadn^iloHt»ifti^ , »hd'ollcvlng the 
date? ,i.d, ART GST gid ARTrUS FEB <J&2FEB 65-2. 

4 Alltapfeshouldbelabeltedtotothemachihe Code: nssElXJf* code: FIX if 
prepared on Flexowriter,wy fFprepared tmO^type machine, e mach ine , 
FI. ffjbutpOLffl-orbta previous pass through tStenoffdindfFLp f f - 1 ine (FL) 
systfem?pmfflfCif output from the on-line syStemlne system. 
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SEGTIOMV1V—^OFfi-I®JBlIE.EXli‘MJ®NIPIjLlJATI(>NK-'SYSTEM 
PAttTBl — STAXTEIi*ENTvSlFraUeTl3»EiM0DIFlJeATION: 

OKI *11 R KS>KOR UESI'KR INC; Ml\B E RIAI. 


4a Owtpiitfrtmitth&off-linf-ahfrdii-lint systenls GviH/ terns will 
normally be In M-X'iciJfleeode. 

S A^sin^looliginal’tapecfr ttoaprimarfyeape towtriclfetherto which ethers 
arrtor be’merged *tete<h»at’carry additional IriMoastloiinfo rma t ion, 

<6 TvvW typsrs of merge«oporationarfc "available. In labelling In labelling 
tapes fof professing* fniftrg&pfehgtlWndrrOwseMOTwill be^nse, will be 
used t(t refertodapes Carrying'data tfr be interleaved* wither leaved with a 
primary tape.«“. "FolloW"’WvTllWi£e!r tcrtapesAarfying statenterftr i statement 
liitstto be tacked onto thenetad Of a primary*tap§.r iT-hejlattepe, The la tte r 
mode peemitt separate ifiemos'repeating sOitr&rof flnesarfethe sane 
statement mBrrbfersrto ttespdced ilf sequence to foem ar longed nn a longer 
memo. 

6a Tapes to be merged witba primary tape should carry the carry the 
word "inergev and a numb^-'indibaiing^thtiordermf merging f merging ; 
flans ''merge##lwo*iIdiM merged^wtth thfcipriftiaryjtapiwtefo^eipt be fore 
thetdpe labelled LlmfergedfS/#* #£ - " 

6b Tapes tbfollbw h primary tape should cafcryjflle word/ the void 
^foUbwtf’hiHhd number (which must be a multiple of 10 ) toT>e f 10) to be 
prefixed to eacbstatementmimdter.ofthefol fading memo.’ ing memo. 

This ntinfbemnuSt bedargernh&n the highest hiciest 
principal-statement or heading number of the memo it** memo it 
follows, and it must bddtstfnet from 1 the^pftfix used fore fix used fo r 
any other* hfolEmL" tape to.be combined Withttb^ safire memo, suae memo. 
OperatiOnmfdBe^refix fetHat dlpldditg Iff. IkfrdftkofO- In front of 
cadi stateitoentwUmber hrthefolfawing Artnir,Mf14Ws thdf 10 is the 
prefix designated. >ed. 

7 A brieffornfoira 34>y~5 ?ard,-Available atthd coUUctioif. the collection 
point, must Be filled'buWbr each fob. e*Tftis fohn isfhis form is 
self-explanatory. iy. 

8 TlTe tapteslbr eSch job should be^tackted On tdp of the on top of the 
3-by-S-cardnlt the dbHection^triMon point, 

9 Normathard-copy omputdar&tlfa'fBS'sOO Hstftfg; With thtlng, with the 
Z-Code commands notfyet«Xeruted, aitdU2)«0Fk«owritetffl&rthglter listing 
oftbe output paper tape, produced’after*-Codfe p eXecntiohr execution. 

The paper tape kin FIX code is the machine-readable output, le output, 

9a Attlhies; the Fltxootfttetfinaybe a bottleneck irttfafneck in the 
systiflT. - Af ^chithnCsipfastkerlturbaardund may be achieved achieved 
by WOrkliig-with the B550d^fstihglafn<tnOit wailing for-th£t ing for the 
FlesowritdHistirfg.T ©ate mustbe extrcrsedyboWevChj *inc<*ever, since 
theZ-eocteTroCesshig Wilt neMlt in reformatting withintting w ithin 
statements so that fowftaf Off this BS50ftMsflif#iHay?ilotttt®ig may not be 
thdsalnaietis*thato«therpaper tape? tape, 
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SfiaU®NfV « OKE-LIN&TEXTMAIV'IPUmTJON SYSTEM 
PART M — STATEMEINT-STRUETDRE'MODIFICCA’TdON: 

PROCEDURES’FOR ETCTERINGiNE&TERIAL 


9b IfS^GodeifernnaildsMtfe vised only to modify IimMdittel^inined la te JLy 
adjdBtfrctntottefcd;,, text'tuithih'the enteTed-statemenr ike^-ed statement in 
whfcti th^mccuntZ-Cpde-prodessiiTg cam be performed^rior rformed prior 
t3o'-B^550 f j t )roee,SiSmgvinct jhc B550O iistiS§>VilEte t’cfcaiw ill be f, clean. ,f 
Thffe wslIMt wo(l>of v co|irseC for ZASede tfommandsrifi APPE&O a in APPEND 
statdmem.'rthattteadi iitto tfexttenteretHtfla pnewows in a previous 
stkldmesTdroiranothenta^eer tape, 

It) Unfelithfe formafofi’ttiefTbf-d'eard^*TiKi3ifiad r i0finducted ified to include 
a spedfit"^cefarihis t infoitnation,’pI:eaKe>\*iteroti fhe'ctirel write on the card 
eitHer-*'*!Z-C5d5 FURSmSr'Y-GDd^ASTe'' LAST. r ' 


A-39 
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PART B2 — STKVtTEMiWF-SraUtrrOREMOBFFIC^CION: 
PREPARING ©MFKY 


1 Implementation of the Off-Line' System has been funded Iiri funded in 
{j3MT*a@ an^B-lidtidte protfecP&nld iff part b^’the'ArtT Foret Wffcfe’" Force Off ice 
ofScteirtffteiReseatehfH rch. 


I# Development of statement-manipulation techniques and* [uea and 
programmin g oiTtltg B5F&b#ti , ie‘3ii l ppMt&l h^-<StanforcPRo.feai^hRe search 
IftstfttrtohS m Institute-SjiflrtSWred Reseat prbjeetrch project. 

Included inlBhi#efforr<fas rheHhOA^<t)ghinihihg BequiretTlo required to 
tratfsIateTtetwttntapeiiVriWif cifles and Rurrhftghfe cOde.'^hs code. 


Ife Z-Code editing features incorporated into this s$5tfefn thin system 
were developed and programmed on tht 160A under tto 1 er the 
spofl&nsliljiof tlfe Office df SCfeMifitfResdatcbi f i c Re se arch. 


2 AjSTAI’EWKRT Is a segment of text headed bjwiffttatements ta te me nt 
numberprecededbjbttvflOearriagB’fcetCirrnstdlVai®tlieiT#letyp£fe Teletype, 
two limrfted&jrds). 


2a All elements Of the^teMfirtttttdijig Che S&fise*, Tit*e,Souree, Title, 
Abstract,'‘Qtcr,tnu$tbCUrfstaten«ntfbrmat;4bat iS7TEltt5y that is, they 
must beeprecededdsy bsro CarriageTetUrtisntA«Wo line feeds) line feeds } 
and appropriatelitatemetttimirfJbers^e re, 

2b The first characters effteredioferaffy tape must bet* must he 
preceded by two-carriage returns' (or line feeds)ir e feeds). 

5 A"ftf®TBER.isaan alteftiatidg^8enTCeP«fmimbers ,,+ era 
(oneor moreTligiibbhd lett(tes(dddWed, Ifipl&i;^ ifcripled, etc. if 
necessary)'. « 

3a The frrSt sjtmhoi-of a statement rtflnBerTrfiiSttbe anrist he a 
numerical di|ttff it. 

3b Literat'elementS 1 Of statemebt numbtl-sjwrbf C7 etc:*, b , c. etc,, 
must beriowoncaser ' Slashes 4fynnd iplus sl^isP^us a Igna ^ ■itltki n 
or prerediii|ia^statemertt‘nnnbef 'WilMnvalidate thc riudber; the minfcer. 


3c Stateinentsrheaded by number* alone deslgnate thecbighest .e hlgheat 
level in the te*t stfucturfi,eitlte*rthe major headings or r head lugs or 
the principal lead statemetatsrme v i ts, 

3d Statement humbers of thte form lapS b, b£c, ito* designate. dei& ign& te 
elements of«6tatem©nriisfc, hr subStructufC^sabordinate , subordinate 
to tlte head , 'Statement designated byththiimbtr^ aldfit.er 2 alone, 

MI If th&mmberrofitents iifd’Statementlftt carrying^ 1st carrying 
a letters its Ia*t*ataftteicto«efedi4e, tetters are S, lettera are 
doubled up according todhb follbwirfg' cdiW&itibrtr option: 2x, 
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8BGTI8NITV---- OFF-LINE TEXT MANIPULATION SYSTEM 
vmrm --=■ sh&trbmEN rAnifutniRK modikk a i ion: 

PKEPARINC'CXdPY 


2Sf .. 2az, 2ba, gteT: - , etc, 

3§ StataiieiWRujflbtrti^ofthtft)rm2b^2bS^3y>^tei<^ 2b3, etc. 
designatedement? of a stdtemenMtet/or SnMtfteture, substructure, 
subordinUte^fo the head sftrtemettt t&SfgHht&tfe^Stlftted by the 
statement bumbtr 2bi t 

leiL NilHWrtiat&tpfeiM'taiWSy b$;oshQngasJ*qgi«*l: required : 
2fe8 # 2B»^bI^J2yi,2blJ ,. 2b99, 2BlO0, *t<2blOO J etc. 

3f Regifrdfts!? of their brder iff the ilijlflt text, tfoerBSSOtlxt, the B5500 
wULoutpdt statements in the order determhied b^etheir.r-! by their 
sfcft&ust* h . 

3fll In ith^reorderingtlf statements aceordingtonording to 
statement ti umber, the substructure under each statement statement 
will bd outpUttedlttfCctly tbHddlngf tK^t statement, fcndt tement, uni 
this ruleiMlbgovers dWff tdthe ldWesUlevel dfdhd level of the 
structure,^* in this dbeumdrtcurnent. 

4 Statements may beinterpotated IntU-^n tetstingJist by ting Hat by 
Utilizing the following conVeMtioitsyrntionB: 

4a A statement to fe Insert®! between frf»jw he»dihgs 2 and ±ng s 2 and 
3 and of Iqnal ranlrwith them mfoy , 'be«ssigiTed the statement* a tatercent 
number 2.5^(th£ S'Could bC any digit or d£#ihtal number). 1 tiUnbe r), 

The B5500 will renumbei*this ihserte&stUtenSfeirt^Mramgte 3j change 
the-former3 tb 4^etCialbthe wa^tothe e#fd»ofttheHist. end of the list. 
Furthermore; ,it Willflbake theeiatttrchatiges toNhed'irst the firs t 
numbers oftill subordinate’s&tcmertts^emthdt qach headingeach heading 
statement will 'retahrits «&n substructure, tructure. 

4al If Several 1 statements are to be trtteTpoluted between ted b etwe en 
two existing* statementS;*thCy may be rtOmbfered 2U&?djfcd 2.3, 2.4, 
2S, 2.52,3E6, etd, andt Mheywill bUhrsertM inhjrdtaeerUd in order 
of their decimal VBluejS>thf(t is, 2d52%<Md (3mAS aftfelM come after 
2,5 andtbefore 2j6 irbthe BS500*oiWpttt, regardless ofegardljess of 
their lord!® fn the inpflt tert text. 

4a2 IMn inserted Statement should (Sirry fifcubstructure tbstructure 
of subordinate steteihent^Kthey may be designated as ignated as 
folldwst: 2.^a,1^2b’,, 2.352$, ftcrSdyhetothe 2&£tisthe 2.52 is 
changed tda whole 3 hitegefbiorenumbering, the 'ng, the 
subordinatestatCmentmumberSwiffbe altered to kgtev , 1 to agree, 
so that the r sirbstrircttire will folto&LtheYefdmiCfed- re ferenced 
sfatfement.t, 

4b AstateMient 1 tobeinstrtedbetWeed , tIb««t2cbnd30f 2c and of 
equal rank with thenfumaylje'assfgned stdtemenfSiumiber 2lJJftti er 2b ,ra 
(tiie'wcould be aityletter of thenlphahetorstrilig'Uf or string of 
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SECTION IV — OFF-LINE TEXT MANIPULATION SYSTEM 
PAtt l ' B2-— STOTEMEI'mSTE©C'FOKE MODIFICATION: 
PMEPAR*NGu0OPY 


letfd»,). The B550O Mfl rdiWAdierrtMis’rh'Serted <ftateiuenrted statement 
Ic^lrangelhe^otmerirtt)2d, <?tc. 3H theVay toUlieendway to the end 
ofifurthermore t 11 
will make the same changes to the corresponding letters bn# letters In 
thennmbm of all ^bordftiate s\at^eilft(aihtc*<nell, sbtthat'ved, so that 
taebstaleratrrtVill'TetainitiJo^ sdbstrifeturbJ' strue ture. 

Ibl If Several statenhmtsm'etobeibtefrpdlateflrbbttveen ted between 
two e^stirtgstatenftm^with fmdfllitef&tgsih thfelrrals In their 
statement hutrtbfeft; the^may bedesignitetfas fOhowx:i follows t 
2b.a, 2b.fc, 2b.m, 2b.mb, 2b.n,,et£, and thfey^ilbb^ they will be 
iasertecHn alphabetical brdtp, treating second letters cord le tte rs 
%s interpolations bctwc&HtfiMtfetthr designatttthS^etii&greitions; that 
1st ^bThdrwoWldicdme after Ibarrand before 2bfrfinth^b .n In the 
B5S00 outpuht-ggardlessof theinfjrder hrthrlnputn the Input 

(This hmoontstb a Qecirn^rttWpVelatlmiof the tion of the 
lit^Krfsirin|, (!onsjstenOWitM'th^interpretatiohr{f|lthe^etatlon of the 

numerical btfiiigijM?. 

4b2 If an inserted statement’that will carry a final -rry a final 
literal in it'sstatemeirthnntbet should cafJy a tl carry a 
substfnctitre'af subordinate statements,tfhey day, bihey nay he 
designated as folltffivstlo3b.mbp2b!lnb2, <2hJftb3» db.* id>3, etc, 

When the 2btobtis changed tar a dumber , folldwed’<b^lSVe«i by a 
simple literal in renumbering, the subordinate Statement - 3 tateir; nt 
numbers will.be altered to agree, so that the that the 
sitbsttUGtdre will follovf tflC referenced*statement, s ta te ment. 

4c The convtmtidris described above rntaj^ be utilized atWPl zed at all 
levels of the text structurdrudf the level In Whfclievel In which 
intterpolation-isito'takfe placets designated bysthtemfent hy state merit 
numbers with final numerical Symbols, the intcrpolati'diferpolatlon 
string is numericallcdfi the feVefciir which Interpolation faite rpolati on 1 s 
to takeplacelstlesignatetLby statement ifmbbCfStvithtffcial with final 
alphabe#itafc&ymbdl$, the, intefpdtathm stHtfg'ift string is 
alphabetlfc&U 1. 

4d I*caseshvhere*it1)ecftmcs newssary te insert Insert a 

statement befare the first ifertr-ot a T ltet or ^iblist^thl or sublist, the 
following convention is useful:’^t,Sufill bC renttdibered l^eriuntoered 1, 
Wft^ftidbSe4ttehtittm*bBt8tiittClteal0d?^WflMthi4isttet the list Is 
pushed down.- 23,n»rwHfthe rfenuirfbered^a'-with 1 all* ith nil 
subsequent second rifterafte In the fist MtaridetF-ofleMettef^ one le tte r, 
thus pushing' dodn'rthiS^ublist. £> All otherAdoh vfefttiblis conve nt ion s 
discussed in 3a thru ticthold ■wheri’the periotf f.) is replaced Is repla c ed 
by the tommad,). , JlnterpOtetionndd takes’plaCe beforettur before the 
statement tv hose irumb®l-' , precedes 4 th« cotnma, rather tbaft dfteithan a f te r 
the statement whose number precedes the J perlod: ifh&od, The 
relsttiv^mdefAtf multiple ih^ertbvn^difgdWrited by there rned by the 
same decimal inter pretatfcrtf-as wheftlhe pfeCiolPN used? od Is used ; 

i.ed thetlCommatdbes’ndfrCVetsC th^sensebPthtense of the 
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interpolation, it merely designates interpolation into the ;ion Into the 
precwHAgtfattwr than’'t»(rMl(Avifig4ntW-iafe Interval. 

4e lMv^statdlfi^faP^^ldht>^4^d^^t%»*IJ?^im«fW<j^0itteK-tered vith 
th#sam^iIml*r, thets^eMeiftneTttfePe(!*t^^tl fallow M411 follow the 
fitst^pcttfcteyNvffl^b^tdnunfljered cbnsenfti^MlJisecutively, 


S DELETE, R^I^-t:E,'MDVE^add^^PBND JSpvttotiuis areeichievJad'by by 
utilizing statements with coded instPtfCtiotfSfhdieAbEiB tlteirked onto their 
sfatemewthifmhhrs.J. 

5a Command codts are^iteral'tfemenfs;Tbdt,dl, l>in ! ,tandl, r f m, and 
a,,fo!tlovviirtg^(?oten^?)lf'nTheseliterateltm^rttSimusrl)^c»nts mist he 
lotf©rcase.«*Slasflisi^^ri(l^ltft^ligfl#’^-) ^ttfifltlife vithin the 
command structure will Invalidate the command'.oM'and. 

Sfe Each offhfefollowtog¥dtttmandsii»nfethff«tier€a assured as a 
separate'Stat&mtaitf that f&tfee 4§de#a«hteflft#d ituSfthCPiftnfet lunber must 
folldwm doubl^chrriageVetifm fdi^ddnbleTfiidfefia^r line feed). 

5c Hie coded statement number 2bl:d will delete statement statement 
Zbl wherever it djAsts^eitheoiiftlfe original copy ~ copy or in 

th^correetioh YdpyC o W * 

Sell Deletion ofi a statement automatically deletes all ofelates all of 
the substructure under that sMUfti^lMPttf^cdMAanttie command 
Tfehdlwiir delete nt>t only Statement t&tfe&an&lZbl but all 
statemewt^ith 2bl followed by any combinatfbirhtita felon of 
letMwandriumbers.* f# will remove 2Mup2bla$>2MJ>, 2blal , 2b lb t 
ffej- 


5c2 When a statertftSftt^itMWSubstruetllwefig’ddldtea, is deleted, 
the B5500 will renumber the remaining elementsmfTlft*!^ of the 
list and theMifestrtfctlte statements under them^siorflia’tf en , so that 
tftere*w«I b& liondtecorttlnuity tfithfttCiriihefthe number 
dedggattodsins. 

Sc! The delete codewnry tBjbsbd tddfctetfe a statement*- statement 
thadis itselfa delete cOmmandr nrsnAvstartC^ ifnftiance, if the 
delete«ommaBdi2bl3tfJids been ertterediawyiwifei%iir«e*ras in text as 
a stdtetrrent, the statemettt4Wud:d ^B:i%hloVetlhe delete* ibe delete 
command, and the hrigbial statei«g«ft®t5#iWill Stand^ll stand, 

Sd The coded statement number 2bl;la:dfwill d4ldt£ 11 delete 
statement and*ny*and atPstafemeiifsfOtlOWing fpihlfFK'lng it in the 
input text up ttfatid inetadiflg stli4mentMite^f#thisP* ( J n this 
example,,it is assumed that text i5b6bl^ehtei<ed1(»wl dfntered out of 
order anddhat therfe iSErstatemenfWd;followed lat^fOn™"** later on 
by a staferftenHa,- with, any number of«erveifin|ntervenlng 
statements.) ThisLilt cbdfe is usfdtB renftAe‘statements frdfcteroentf from 
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fh«tt^i*atfertert^)i* t’he Ripe etirfcfnfly bdtirgiptepatetfnK prepared on 
ttest#evfl«iter^vbe«fePfteaima*Bfiar^rte%ctilJnaEtlI)^ef:tion copy. 

11* idt cOdCAvilPhot *®afch3n&0iHsfed»sA£ previously previous ly 
pro<!«>Sedtajtevdth w1iicbtlie‘fcufti-(?htlyjpr«pah't;d teSetsdWrt text is to 
be merged.!- NeidWraHl Wireach beyond tlkrsegttleifttof segment of 
l'ffp rafteVt bbiftidati'by. thereferenmPsmtementsl^ttements, A 

?£oiri&^id0j3\twrtd«l*' ttetuMlbe deleted 
aibtfg -Witfitits bted^s , tatemeAft2br«M^ iftslatenient tibia tatement 2b la 
la^bfenvear2bl^lid lMn4he ittptftte^B 1 *lert^S«itw 6 B*dvise it would 
remain. 

5© The codedstaten«M<miiinberl2bt;2ajdl?Cf4Mihafabte¥i«haracter is 
letter"! ,v £ will dfefete k'atentfent , 2bVarttf any amtuM! any and all 
statements folfowin^itibEstilictoreiddl-d^Jffp'to aridr, up to and 
including statement 2d and alh«f theiub£trtfcmreibnde?i2d;4'* und e r 2d. 
The st&teldeitts between'Sbland 2d, and <be Mfttii^ufTSbftructure of 
2d,mayhavebeeitenterednuirseparatetapes,intermixedMtifmixed with 
any other statements;^, j Where vertlwyexlsf hfjthe'xist in the 

sAmtitWSttdr nnstPfi&ttiK&tbt&R^l itte?iPfetbedd»Myls(#tiftiib^ State men t 
numbers beginning with 2bl, 2b2, 2&$,, .21)3/ 2c, and fd yiHrl 3d will 
be deleted.* 1 Statements Vith numbers out*of this range Mtts range w ill 
notbenleleted, even though’ theJKmay»fe ii«fefnft*eAhttB^rfxrt in the 
texts- 

Set Wfamra grettpttf statementspMth"tbeid^b^n«Uni«^ s tru c ture } 
Is deletrttrthe B55O05WiIl roniibibertheirefflahtingreranIning 
elements of tie list and4he*ftbs«lb(ttUtei MtOSHAuiS statements 
under them, so that there will be no discontinuity iff the inuity In the 
number designations. 1 . 

Sf Thecode<Estatefiftmtdlubihfc3r 2btnT2&3r5 vfHTFentfibbferJthaurtber the 
statement numMfensMbtbklMbe^^nthhbe62®3e3ranttlhfis«afts*lius cause 
itt(*be’nfoved.'tola position irdlHle artotifteebet^eertlh^- between the 
statemerrt^revionftly jiumberefldbddind 3b4nd Since-theM ince the 
original 2bl is hoiv:rentoved,Tmn^ye^ aHroftti^sa bUmlei^iese numbers 
may be changed. . The single space following iflevddiKletter code letter 
w, tt n" isireqnjwddr ■ The Second Tef&renced stateftientlHrtnber;t nunber, 
2b3<5, need not be an interpolation number; it could be2b6, uli be 2b 6 , 
Sc,,/3fJ fir awy Othero tiler, 

5g The coded staternraimumber and following limMl^tribgc ml s tr ing 
Sfel;rNdvwis the time foroall good men-. . ivitPteplace thfell replace the 
previous teJrt-of the statenient rtontbered Jift'rvrith the tbfctth the text 
"Nwv Ss tiictime forlillt'godd men. jltenThe repla&emart ddthrment code 
ir willnotuffecraity-othmrstatement^xtfeptth^reffereii&tf^ « referenced 
one.. Replacement is complete,kn#cafincit b&pntthib c tlt»rt ialj that 
Is; thefwholfe ofrthe StaftementiSremoVed aiftPreplaceftby replaced, by 
theliteiPt stringfollowing the coded fimemefteAumbej^mnt lumber, 

Sh Hit coded statenteBlfnihtfberkhd following liteftSt«tiiiig“ral string 
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2bkSr N»A^ , islhetiit»e i f 6 F?all f g<JD(bmiert 9 1 0 ( wltEappend the.j. appeal the 
Worts "INoW LithC tlmAforaHgOOd^enood" to* the end oto the end of 
sfatSttilKH2b& All (^thef&rtner staterhentrentairts intarct^ins Intact, 
aftd thfe^dditidftVffl bdmaderontylm thfe'^hekt A, single! ♦ A single 

space'foflowirfg’the code letter''a^s/required.. Anjtuired, Any 
additfoliafspaceSprecedittg’'the literal stringaviU appaaing will appear 
as-aispaetng'gap tretwfeertThbOndtaf the forriteftext andithe text and the 
beginning of the addition. If one desires to leave two to leave two 
spaces b&ffe&an added ^settlenee, the fft>t letter’dftlte letter of the 
sentence should be separated from the codeTetter*!*' better "a” ty 
threenspaoes'.e,, 

Shi Since, in the current system, Z?Code processing willce 3 e ing will 
foUaWVGtatfementrprt)cessingonitbe B550G«,flaiitEsince thah since the 
range of Z-Code commands will be limited to one to one 
statemeftt,nhetf ^ operation may be used to append Z-Cptferd S-Code 
commands te statements, providing for deletion and* t i on and 
insertion of teft within selected statements! ^Notethat Note that 
theZiCodidNSEKTTON command must be followed by a by a 
spacing, character; and that tttis spatirfg character will . ^ac ter v ill 
bedefetedovhen.the Commnndiis^xe'cuted In order t» order to 
avokUdefetiotijofrone-bf the required carriagere turns aM* returns at 
theeitd ©Etbe statement, one should follow the InsertiOnth* insertion 
cormna*uPby onrormore^pae'es. :=a j n thereVent that a! that a 
earM Jgerettirft feinadveftehtly ehtfereld imnfettiateljimraed late ly 
following an insertion command, follow it with at least th at least 
two more carriage geturotJ jms. 

6 Since Z-Gode processing within statements will folio wj ill follow 
statement processing on the B5500,commands eamfot beoaimot he 
usedt(tdeliete,nht)dify, , «»c ih^ert statement nunbersojr'coded ^rs or coded 
statement numbers constituting commands to the to the 
statement-manipulating system. tdFherefb^ etheibJloWihg following 
conventions-havebeen Tmplemented'ttfpermit modification of teat ion of 
statement numbers^ (either uncoded, or coded with conmand comnand 
syntbols)}: 

6a IPamerronis recognised White typing srstatgmfeirt a statenent 
number, and only the last ft^&ytattalsiirtinierrwfthfrA error, the 
PERUENt i4) s*|^m99:,betypfed;'e EaclJd-sIgit wiH*deletE onele lete one 
character backward in the statement ffiimbferh hfHos.lb2 1 5#b Jh£a^b 
will be 1, corrected t6ereadlb®b, andib2p##3a will be 

coErettesd'to tead ib3a. Y(5onmand symbols nay be similarly a imilarly 
Cornet tod; for insttmcfeftb^UndWt Witf be forrecied ter corrected to 
read lb£;f<j:dt.:dt. 

6b If oh errot trrecogniied while%piifg a statement a statement, 
number and it would be Just ds^elEto Start’ of er frbifft over from 
scratch, tJietB© LL AR ( $) ;<£gn maybedyped. The^signThe $-s lgn 
deletesrall tHdt Itas beeif. s typed ofThh^tatemenFnurtbeirtamd mutber (and 
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cofinaarid todftjtjbsfcklb the doifbli c^l-rtegeftetlfewtthat* turn that 
prftf«ri^titThuih^aJ?^iJSP^¥Ut^tf««mad^fl3d;o read. IbSa, 
and Ib2;le:dl$lc2;le:dt wlllihlte febk&ctM to itead lcf ;le:dt. «ad lc2 ; le id t* 


6c The #(sighflndi$-sigir delete 60iitTrtandsfi**>?lbe made be made 
Hithid«h^«atelli@HtJBUiftbefitfr<t6mfflaild,lIliatthi»«epfehafoifle pend on 
cafthttitgilhedBfrdi^efBre going paa'ft^^^hnhhyt^ritoolsPiaiV aynb o Is. 
IfFtlt^hic6nreCt^temdM r iTttifiberWc ,, otflmaTid hasten has been 
congOetfeg anm spacirtgcl^abtereyifetf, it neBjlbe tbrmtede corrected 
ordfeteteddjy iJaterl»fttmandae«istitirtingV^ihi-ate a separate 

Srta&K©a*.t, 

6ct AvMWE eom»atid ift&ybe used to%orfecmrsthtemenatement 
number. For iristartMytfa statemeh%1fd5r‘Beeti 6#»rMen entered 
with anindorreCTTturtibfei^bJ,,a 1M* statenfetit statement 
eonst&tih^of the more eoltimiand'’$h8;mltc3 iWiltUjfotytlJe have the 
effect *<ff ccb-recttng the ^tatenffent IftilttbCP to TfeoS te3. to read lc3. 

6c2 An incorrect* command code 3frSuPlh<j|)*rto statement itateme nt 
number ili a command can best becoAfectedibytleietion dfott 1 * tlon and 
re-etttfy.' Deletion« accdmplishedifey^jje^thig ttepeating the 
iflcorreeKeommandTolfov^ SythbolS a :d as a 

separate statenftmtr" In such easel, thatnpijeclt tennfiennflct command 
Will thehhave Wibetypted a^ dBfbther separate Statement.** b tate ment* 
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1 Implementeti©TiU)f-the*TM'4.int''^stern hysfeeenfunded'm funded in 
pafUasaanii^htro^eptojestmttntparttjjlth^iitROTcSIOfffcfe* Fbrce Office 
of Scidwtiftc ResesSeetaa r ch. 

la Develbpmemttof statdmtnt-miibtipwlation tcdhiiiqt*esiantl J ,ufis and 
programnfing orr tM B5B6frweremjpported’trysStinford RdSegffidBesearch 
Iflstitlitete anElngtituI® S^n^eEtR^eafeto pr©j@ctr h project, 
Iaduded^nWifefforF^sithe^OAlproJraAmtngTQesqaifigidtcreiuired to 
translate betlvcDnHapetvtitCT codesr and®urrough s'iaxle.^ c od e, 

tt Z-Code edkirtg 'feattlret incorptetted: dntmthis his ays ten 

were d^topeii'and iptogrammed etl the 16GA briefer tbder the 
sponsorsMftpf life Air Force ’Office df’Stientiffc Rdseatdtf ^ c Research. 

2 Proce^ng^iTDnvBntfefii^tons: 

2m Thr desired t)perakcm ti contpi etel^spebtfi ed fegietfifef ted by the 
ffistdvordsrf eaflrentJry^tatcmenbt^nerably^ standard 

locattdn numtolpw somevaeiancdhttHison this. 

2b When® stat-dmentte deletethdts^ubsiructuii Structure is 
deletddsi. 

2c When a stateiher»astmbved, l 4esl')ubstructube tennbvech iG moved, 
wirttiti . 

3 U'seieprocesses'se s: 

3a Irrsertroicn: 

3aIL ITffprfkgiveig i tatemehAtits +ochpohtnumberWasn minber has 
onlyalphanurncciri,cpqriods;ijik^mrrrasniTTrt^andTsit, and is 
fonQW^fefnorrrralljtJ-y.p^lby ap facing g^-then that, then that 
statemontis to be inTsated asatadmstatemewt intthea nent in the 
locattdn rmphpdlayithe ldcatioa-nambar. number. 

3m£ai IF Several statements mrathus.assigned th©Js£me*t the sane 
locattoh numbers,rth£i hordering 1 inthft^ ventilate eventual 
stnrctureiwill be-theeorder offfeeir eMtrjtte 1 Idie^witl. They v i 11 
be givewconsecrftfvdiiocatibn'ntimbers.'intthe filial the final 
renumbering.. 

3a2 Allow usefof ifitenpolativejntimbering ifnlooartidn location 
numbers t6 desigriatB f £tcntwahlo<atiohC 0 h.StatemerftsJta tements 
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being refefelieeacesl. 

3a2a !Lett2£fe$(€r ia.'di'designate ail^&tfon^utfbErtion number 
coming aWefr2a#fafr 4a) in Eventual interpolativette rpolative 
bMerc. 


•5a2b Let 2al,2 (or 4a,g) designate a location number Ion number 
thafcomeirbefore 2at (3&4a)iir eventual eventual 
iftfwpolatidhordeiT'i e r. 

IntOfcprettlfe th«rabter^f1^hei(Sfttiiri^b!f comma as 
though titan were ptositivtioricl^d'tlesig»ratftf^Actors that 
stotMfronrthe^ji^dfc(reslOF*ocatk»n 1 nOftfhbrheWtti rr (even 
■tem# trrertnfha^be ho p*edg<®si<9^^te^ . e. f 

ttttfstateiftttitiefereiliCfed‘te<a4eid ; stetfetnehtfitateraent). 

3a2b2 Assume thhfe2aC3 lo&hCerwbuJd cornet If come 
heP&re^aTtS^t# 3a£).5a, e). 

3a2c Compound interpotaffionisnll&wedl e.g.f2a4.5.2*. > 2a4,5.2 
'(4a.d.b) designates a location number which would W would he 
betWeew 2a4;5 -(4a.d) and 2a4t6 ^tikejr. (4a.e ). 

3aM MuiltipleyeharaeterfMdSdrdhot tcrbeBOttftteedhe confused, 
with interpolation designation: e.g., 2a3.12 and 2a3.12 ard 
2a3.25represmt i ^ht tt^elfthttmd'l^enty-ififlcir n ty ~ f lfth 
iftthrp0lativfe%OsitionSt)4tweeh«M>atid 2»f—»aaiti afe4—and are 
nofctlte second and fifth pfi^itions betw£e« 2d3cfTartdn 2a3.1 and 
2a&3 or 2a3?2 Sad 2a9^.Sa3.3. 


3b Appendrng td'and modi^iifg d’prior statement tement: 

3bf LeCa statement^eginningiwith^Nf :1tde5i|ftat£eiM ■n&te that 
the rest Of this Statemeht MlMje'appVndddrimmedtWtfely lraroed lately 
after the last prirtting iAafacter of STftPLNlf S1W INI- 

Sbla A SPACING APmaSt appeanaftefthe tiA' 1 iA thgn the 
append command. 

3blb The processor removes this STtAClNGAPlfiMng thd n r ; the 
append operation (beforethe^-tode processes are? a sea are 
executed')!.'. 

3b2 Any Z-Codes included in the appended string will bewt will be 
executed, tre&tiugthemeiwconiposite^tatefttinitd^d^nent as a 
whole; pfterTdt of the insetting, appending, deleting^ lug , de lc + lng t 
and moving of statements has been done. done. 

•3c Repiacefnemr 
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3# Le*lrsf4’:fe«e^nati ttfat tte-etathte^te«t.«f^TM4sNl STM LN1 
fetcfcheVepKted’hjethe tjextfolimviifg IheUSEving the E. 

3§§ The new STRTlMl will have the same location number number 
\#lHt he# f^xlfce ict. 

3d Bfefetfctan: 

Ml £#*1LM :D designate that STM iOT hfe’clelfeted. e le ted. 

M2 L®tLNi]tNSl55Fd4^gtotethattfti«tn^tt«t®tjste*in^xt string 
iflcludiifgr^ndijetween^M ENfand SSM'ENZiSfto be to be 
deleted. 1 . 

M2a This deletes lafll statements, of any kindImclj kind and 
level, >n this &tring. trlng. 


M3 A delete^mniand can operatClfpon aprion prior 
delete-command statferienkbyiising as-the referorttere fere nee 
location humbCrthe entire coittpound^Oli&mi*adtftgttt&t in* that 
sfat&hertt/> ■ 


MM For examples, SdM2dWis^eleted%ynMm<5mertt statement 
headed2a4Ekft 3 But th&dbteie command CaJTitSelf her Itself be 
deleted-by^a. r stateibertt i headed 2a4b:d:d.ft> :d :d. 

3e Moving statements toifStelucttir&sScttmisiectlons : 

3eE F«ht,rft2:MLOTilesignati6HhQt,Abah* structure structure 
location specified byiiNl, the statement STM LN2 and'i^c 1 and its 
entlirsubsirufctureiisto bfcm&veSh moved. 

3elta TBe^stateiften^STMTvNl^Ifts substructure, and the and the 
lists and substructuresUfeplacddby4his^ftidyc, ttilts move , will 
all bd renttmbferetlaften thedetetihgt^nset-tii^, antlserting, and 
moving operatibds are done! one. 

3f Correcting statenient-nianipulaUon-commands: mi 

3fl Lee$ in allocation wum her ^inrthe^p4»d%‘part of code part of 
our statement-manipulation)^ designate that the $ and I and all 
characters up«> it, artl? be delated by tfte®9500 y the BS5O0 
processor beforfe the commairdis’interprfete'dtrpreted, 

3f2 LeT# In the locationnumhendesignat^thatdJoftrtH&a-t both the 
% and tbefichar&eterUast preceding to be deleted be dele ted 
by the B5500 processW before the command is tliterprietedj t*rpreted. 


3f3 Before interpeting any command 9tatemei#k ttreient, the 
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pFbtf&sor tvi'Mbtegih'arthe iefttnd of the loeUtiorf' the location 
tVURfber and proceed to the right,'Chaira^tefbythai*actfer, character, 
looking fof $ off# characters, and executing them uting them 
immediately/ > 

3135#- This meaMithatrn 5uCcesstve ! #*c1iiairac?ers t with’ters will 
deleWthd'hfprtecedihg'chitrracteiS.m cte rs. 

3g General ^onside ration^: tons : 

3g£- Tfifenew numbers, appearing ofrlfceTmbsequeftfc sequent 
priiitOuhAyilt have ’n® interpolation numbers, nunb e rs. 

3g2 Theusermayroitsider that the^tdahmotinigis mowing Is not 
done until the very last of the processing farTteg wfibfe for the whole 
Jcfc. Th«S, for:instance, Uftwr^a 'LffftIVFLKS "t6mdsmd,cH80!uind , he 
can reM**o STMIM arainy statements of itsnta of Its 
substfettcttlreiby theitlod3ti<Arin»tribers T as^een in'theseen In the 
v ’ortfetrtai f, ' 1 fiatd (?&pj 2 . 0 Fy. 

3gS Ittna-yoheipf if thfe+u^erethittfe? of ilteSe Commands^s :onmmis as 
establishingneW'structtirtifltnkages (ljerc t t# i s (i.e.. to 
list-tuccessor and Sliblist-tiead statertteiitsjrbffh'Oenv between 
existing statements, with reiMnbefifigferb^adn^ afte* 1 done after 
all ’such tiewilinkages are estabHshed.^b llshed. 

3g4 Thecompound location numbers that effect rei6cati6nre lo cat ion 
and ctelettori ofiothfer &at^ertts 4 are“fo*be tiw hCadJ of the heads of 
empty statements. £. 


3gf IWs hseftfl^b’tenTembentharthe^ftifeeSsor make?a aor makes 
two passes through the ehth-ein^faTte>toput text. 

3g5a Fifcstpass*backW^rdsfeXecpthigionl^Heletenly delete 
commands. 

3g5h Second pass, forward, executing all other l 11 other 
commands. 

3h ThingStcfbeicarefui’abOut^hout: 

3ht Use no Z-ccdei&hi thfeldbhtioh number (WJ-ttoer (or 
command the # and $ sfgnsiare the^tyatceptable'WajlStable ways 
tojmake“corrections in the location number, number. 

3h2 For statements that are given the sameiocatinw vocation 
number (not a forfirdddri Aetn^rthe^wllltttie Mldrte84ninserted in 
orderanAgivdn new rtmrtbers^the prdfessor'wtHhang iqill hang up 
iffon«itriCsi!(»*refcr tothat locatiWif itumberfd^a rfibvfepr for a move, 
delete, append, ‘of jreplace? place. 
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SEOTIBNl i\~« 014-1 JIVE TEXT'miNIPULA^IOBVt SKSTEM 
MM — STAJKEl^NTiB'FRWCI’UREJMODIIIfiATION: 
US®RiG¥I®E 


3h3 Tabs appfeariftgnd the beginningof the line (i.e.*, line (i, a, t 
IffiifiBdiaf&jihfteitef tarriagcfdturn) twill -be removed, e removed, 


4 Special F eS'&frtsi'e ■ : 


4a Merging wf twdrec<mls:ris: 

4ab Assume that tfte location wdrithersmfthe'two fethrdstw re cord a 
atBindepfendfent of one" another and that for e&ctf recordench re cord 
they began* with!. lh 1 . 

4a2 One may designate to the operatoE*t«ridad'tite second the second 
tape*witlfa prefijcdn'tegetpNeae r, N, 

4a3 Uponldadihynaie+ieeondtapg,the^ratnrkfiyrthisr keys this 
integer in && a special p&r&mete'iy&rtd' all statements in s tatements In 
thahrecord will’havfe a prefix attached to The front 6 f the front of 
their.tocatimt numbeesteomposed of die integer N followed N followed 
by a iPERJOl)'.. 

4a4 The user would. ihertAenitOf a hhwthirdrtapfe lad tape to 
specify the manner in which the contents of the second the se cond 
tapeare’to be integratedirithrthos^ttf the first tapethe first tape. 

4a4a When referencing f stateAi^tfts«^the s&otkP second 
record; the user must be da^eftil to designate their! 71 a te the 1 r 
location numbers with the appropriate pr*Bfi?t«which J h&. which he 
specififded. 

4 b Multiple seq 0 rentreiii^u(ient%:entry: 


4b U A usersittittg dfttgissrtwh tape-punching typewriter typewriter 
preparing materialIdealiwgwfth anumber of'hidependeAtide pendent 
record!, aftenftHdsfthat new thoughts ttecunJfdr the; cur for the 
modification of onB reebrduvhiteihei&{yping otetH^ping on the 
modification for another, ther, 

4b2 The feature here described allows him in such a in such a 
situation to interrupt theisBqtfenaceCbeittgrcomfMtsfelkfoeomposed fo r 
the onefeewrd and introduce;On the same paper tape*aper tape 
inputs pew statemcntsffor th£ sequence referring ffietfferr ing to the 
othem-aturd." . 


4b3 To useThis feature, onddesignatBsan integer Job Integer job 
nuniber ffirteach of these independent input sequences sequences 
which he'wisheS.tt) u.<te. UEfHe wiilicommunicatat@the-te to the 
operatUrwIfichipapor-tape^records eadOof these of these 
corresponds to.^o.) 
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4b4 Whffrt:t5>p'in^1ji-s Hripnt.'thetfcsgrhfiay insert anany Insert at any 
pointIt stat&ifoent Vjbe<tin'n<ng withra^’cMracter folio wedc ter followed 
imtHediatfc+y by v an integer* £rtd them* SR&CSNG ATPACINGAP. 

4b4a ThePinteg^er <teagtat£&to^Mch%ec8fid^h'e recorf, the 
folldwki'gTstatetndrrtseireho refer. to refer. 

4b4b Iirthi^ sequenc^^bneak-^attmen^tailjeinent! any 
comnren't-ttype«ex'trTl% fMlovfiMSPAr^GMCincWiM and will 
be ignored 1 ^ the ptoeessSfrcesaor. 

4b5 The operatorfcvill inlei’t th&necessarirpararireters'y to. ra me ter 3 
aftload tim& scmharfot eadi tfffhermcfependeht'mpiltl'* pendent Input 
records, t^ie'proce^or'will^can tHa. input-tape'tindnput tape and 
extract the ttatembnft'referfrng to thattfecwrdto that re corf. 
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SBJDmtfcN W -OFF-LIN1NIEX11 MANIPULASttJNCiSYSTEM 
PA5S1 m — samiEH^P^lSUPCTBRl-; MODIBJB&HON : 
OiJSFSAfOR.liVa'BRFfaFIONS 


1 Implementation of the Off-Line System has "been funded in i funded In 
pafTta&an'sfi-riduSe project and fit part by the Air PorctXWficer Force Office 
ofSciehttflfeiR^searcheerch. 

4# Development of statement-manipulation techniques i^es and 
programmin g omtltfe BSl^weretUppoUted l^tahfordtRnfearchRe search 
Institute as &iliftffiituteSp^nf(fre<CResearch project.' h project. 
I»diiVlidcin4hisl^i‘6r(e\f50J1fc^^AipW)glfifiAiipig3gffqate4d4«)required to 
fi^ifelatet*et\vt^oapev^iteiKc4<te^aiid»B , urron^hs'(ititfe:¥t code. 

lb Z-Code editing features incorporated into this system this system 
were developed and programmed on the 160A iMM the Air the Air 
Force Offitdof Scientific ttfels&irth. ’"search. 

2 In the current version of the off-line systein the following n the following 
steps are taken t©3prbcess?inf«rmatiofior™.tion: 

: 2a Tapes (£itfifer^lefype%r J4ex0wrfte^ acdflestl are first 
convertedtofnagnotietape using theI^IWERT'^ftgramtfogtliei for the 
160a. 

2b Statement toianipUlatiort fconunafStlsale then exeCuietPdntitea on the 

B35Q0* 

2c The MA& TAPEZXJODEqjiflgeaniis Use® t<texec«te ZtCcde e 
commands on thcstatenientsafid uatput'atFIetoforitet'ipapertcr paper 
tape, ^vhichian'heilisted andrecyoKed througIrth<t£yste*fii. the system. 


3 Use of thM60i$€teconvertiiig.papdr tapes to magnetic to nngnetie 
topes:: 

3a Tuns on pow%r.r, 

3b Mastercleae.r-. 

3c Turn orn papeictapfe reader: u ier. 

M Pufca magitetfc tapdwith aWtite^rkig^dlFth^tape initf*“ tape unit; 
put magnetic tape unit on 0; afld connect tapBPHFlfofhi&fc to normal 
channel.. 

3e (LOiOi) Load CON'VERTprogpam paper tapn , aftJO(®(?10 * 

3f Mastes-dear.h.r. 

3g (RUM) Put datatap^iiereadertmterunAi run. 
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PAWT B4 — ST^EIVnENT^HWITUI&EiMOSIEieATION: 

0) PE RA4X )K. I NSTRU0T IONS 


111 Tht com^Uter'svHl-h^lt'Srtknie.af the'follftwing following 

locatibnsr ■ 

3hl 073T;7: System has failed to clear magnetic tape f tic tape 
pfcrit^FrftfRTJbn&tmaSteri§le&rr Resetrun twitch,run switch, 

3h'2 0254ot07Siff he data tape lias been processed. r* ©eased, Do 

nof nllisterclearpaaeat allpjuillp switches.^ Do 1 One of Do one of 

thefdHowirtgliv; 

lhl» rffthb!iiexttajieteit<r!bd"nterged" (samC'Job^ ame job), 
put 0000<in ifcafidir4 0 tstRfcJO^r’IK), 

3h2b ffitthfet next tape t&far "Mldw" ‘(fcnnejofe),, same Job), 
enter pretfe:ihxA%ur»gai60(RU]V). RUN), 

3h2c IfthF7fext J tape Is not to Ite ihefged ^different (different 
Job)„patifc001 ihLAiaiidigunbCRUN). (RUN ). 

3hM rftthere are wrore tapis tb heprbces'sedjput’essed , put 
0002' ifrA lftittldunvin. 

3h3 01'53: Taperlidifottstdrt vtithtneatffciage return. *<= return. 

If the paper *apet&peT4telyp£ mpfeTre^t’tunrswiWh;? t run switch* 
Donottaastetfcteatf.eiethe^^ertapfeifeaFtetAa^e, a Flex tape, 
set'selectivetjtmip'switclvland resetrunswttthriJ Dom&tch, Do not 
mastCrcleaf .nr, 

3h4 031EC:: Normalcompletittiofrprcifcegsingessing. 

3h5 Any other stopsc’paeomputertrroKrrGn.to(IiOADi anfiD ) and 
start proeessfngAw.cver ■ 

4 Use of thd B550019P statement maflipulatfbApul* t Ion: 

4a Take write K ringlal^tait&(iiipirt tape oft B5500).of B550G), 

4b Putwrite+ringTTOancsther tape^tO bieeout^utHape ofcthd tape of the 

BSS00)-. 

4c Carry both ma^iethttapeModhe tom^hftatioWtcefetfii n center. 

44 FflLout ah operatm^rtlas’faltows: follows; 
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4e Puttcaritleckf both \apes, and^nstructioifWrtl oiith€‘ card on the 
teMe^otBS^WW^utijeiJS. Jobs* 

4f Pick up both t£0e^riUtpiit, and card 8dck after deck after 
processings cbmpiete on the B550O. hffre- processed dbta'is' sed da ta is 
on themiagnetfc tlape with HifeNvriie ring: -te ring* 

5 £)se ofth&MOa'fcte fittatprocessing: ceas ing: 

Sa Turn oirpower. 1- . 

Sfe Masfcercleaf^r. 

Sc TumonTpaperfapbpandiJnch. 

Sd Turn on magnetit tape unit t? load data magnetic taspefiftY ic tape in 
th<rmagtfetit tape unit, and connect tapetm+biifferchannel! tr channel. 


5 c Load ]^A(>-T^PEJZCftlit)|DrprngrartPpaf)er tape 1 at OOOOPQ, 

Sf (NEXT) Mast«*cledf^r. 

5g Ptit run switthtin rilrt positicSt® it ion* 

5h Normal strip.*, Complftrir'wiH iome'tcm normal Stop^ifter op after 
threntire data ort'magnede-tap'e'haS'beCn processed and thessed and the 
computer has- pundieddrFlexovo4teripa‘pteV tape.* i If another C f an othe r 
magnetic tape is tb bri processed, go fn(NEW).io(NEXT). 

SI If computer stops before processing fe'fcolrtpletri,reSefnpl* te t rese t 
run sSNiSeh .Doftbtrmrisfb& ife&r. clear. 
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SBCiraON m — OEP-LiS’EFrEXT MANlPimATlON SYSTEM 


PMerci 


min i 


Wi WiarHIN, STATEMENTS: 


Z-COBE RSMH®N€E SUMMARY 


1 THiiZ-Codebflittag ttatures^ttftlPSfMfn^ysteJflffwetee system were 
developed-Imdrprogif ammed'fdr the 160A under tfrtspoifcofshipofeorship of 
IheAiiForcrOfHcf f>f 'Scientific ftesSareh. Be search. 


2 DEFISTTrONS" 


2a Printing Character^ any symbol that prints out on the out on the 
tapewritCT"(alphanftnre¥fc!- piihctuatiert; mhthfimatfcal symbol,' I synbol, 

etc.% )* 

2b Non-Printing Character r ■ any command function thatt at 
records on tapebdt do©s not print Out ok the tapewritfere tapcvritc r 
( space? carriage ‘return? tab,-ljackspacfe, et^FQ ce } etc.). 

Sc Word ■ printing character or unbroken string of printing f printing 
charact«r$f isoidted#Jsft6hvprintiTig ckaMoterst 1 arac ter s. 

2d (Jap ■ non^prtntiftgJehafaeter oftninbrokeitstriiigof* bring of 
non-printing rcharaGters bounded by printing characters^ A rac te r s. 

2e Liner- character string tnttiatfed b^ h <SaWia^e' retur<l, r iage re turn, 
A line may be eftipflttlbwo carriagerdtMns’^h^e'QteniE). sequence), 

2f Statement» segment of text within reach of Z-Code of Z-Code 
editingoomi«a«dsl i Th<rkmteffieMT8fefihiiter cmfctets ofof two 
carriige^etacterifbr linnfeedsnnfai^TeleieyiW^nefiaet/pe) and a 
statement h um bfer. r. 

3 QSmSffiMTTON® !SOTDlHtrTH3&3fflIOTIEUP 

3a All printing Characters used in Z^€bdtfdescripttt)n%e 3 cr iptions 
itetdlfcktheth^tyes extept the-rdttt^N aiflfJWalfoMi^ byl followed by 
aniritegerr 

3b The letteittkJ wgl d^bote^general integer whoSetrahtiC whose value 
Will speedy-a ftumber Oftine^Jworife? Qhatacter*, or take te re , or tab 
11bps inkZA^ode control string, string, 

3c Thelettdi*Nfolio<ved-byan integer, N%*N2fN3, etc*, N£ # N3, etc, , 
Will denote gfc’Subscripted N, that i'sVa gen£ral4utegef , P 1 ' l eral integer, 
Subscriptdd'N will be used itf expressions ordistussionr discussions 
Involving two or more irttegeii^thCfbian'take on Independent Independent 
values. . 


4 STRUCTtML OF/A Z-0(®EfEBfiTING CCHMAND 

4 a The computer TeCdgniaes a “Z-Code editing command bpth®a by the 
occurr^cehf&letteriZ f Mli>we(f by-alk integer. n integer. 
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SECTION IV — OFF-LINE TEXT MANIPULATION SYSTEM 
PAKLC1 — EDITING WITHIN .STATEMENTS; 

ZCOBE REEBREN CE'SUMM A R Y 


lb Initiation and termination of specific Z-Cede commands commands 
is either explicit. Involving specified symbofe, or Implicit Is, or Implicit 
(e.gtf 4eribt^titWtf^oii#l0li®4 of t ^contr <fl *rin$.tro 1 e tr ing), 

4c ffdltobf^fliif^ttlagiHhthtorfebfstaifiimtntl^tateTiKnt is 
desig*a®elPby iticontrol string oCgeheral for»ifmN2WWOUJLN2WJ3C 
spedfyhl^cOunt oFAfl lirte^lfU,tNe vordhWf, atid1V3 (W), and K3 

characters (Cp). 

Id Anedifib^teomnffifflMibia^contaM&^tasttiiig (teeing (text 
and/onothbi-JChara^er^delimited % parentheses* renthe aes 
(X^f...xx3^pc)* 


5 EXECtrriOtN m Z-oa®E^DmNG“C©MMANDS 

Sa The computer searehes«ljackwarththrou|5h<a statement,^ temerit, 
fihdiri^an^executingM-Ghd'e-coihrna'ndS^n a "last entered, h entered, 
fitSPtettJete»t**sist is ia* 

Sb Z^Gcdeirhmmaftds are treated^ normal te?a'Word!rwhenords when 
they occur at the point Bf flitting'; hence, later commands ter cO!oanlJid& 
can delete or mddify Jefcflief edmlAMdS^nnands. 

Sc After exeeafioif hftall Z-Cdde comihflnds in a statement, statement, 
fowls l'@losed<t^dbp?epI^Cierg! PtedhlgadllSAoAhhhAdtloa command a 
with spaces or spacesJWitEliMe-initiaUmreOrfiltnarids as commands as 
mpiired totjusfif^td?a l , tolrft‘m&rgiir‘aBd1lirddti and fill out 
®6li®>tefotiddsue 1 . 

6 EDH12T10N; fflLa ZHM, aWEj, ZH&IE»Sf&C3C 

6a Z®EIdeletes Wines backward totext, counting as fli«mting as the 
first line the one In wfcicfatheZ-Godf command oCetfr* nd oc curs, 

6aT LmcdeRtionUl execatethbydfteting bdckwardfnl ackward in 
text'UntiFN carritfgeirfetUFns lnft£1>een MWioYMM removed. 

6a2 Deletion of a carriage return afoibnaticall^jSOthfvt^ ly removes 
any taMandfer spaces preceding the carriage rCtuUn.we return. 

6a3 Poihtofrfentryafterlififfieletioif is^Rietliately immediately 
following the last p*iriting’(?haracfer'btt the preceding-* preced ing 
lirre* If tlfatffineis einpt^, the^eentr/poinmrilP point will 
fblldU&the-icarriag'e nokmr. *turn, 

6b ZHW^deletes N^ordSthaClSWaM-in tekt, cdtmting’asStiyLJVg as the 
fitfPAord the 2-Code cdtnmarttlonr.any nrtbitoke#stri<Bgof tring Of 
prihthi'gigcharactersd&'Which it is a part, is a part. 

6bl Ward deletion is e£ec«S§d byxtfleftlhg hadJWaiMl Mckwari in 
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f^hntiiifelgaps JBfc®&''feBMeelMe*sdre moved. 

6b2 BelefCibfojf cMord«hLm-eMdi£fes rfre'gapprdcedingip preceding 
ttatvsfednl .ThelldetteUga^rriiagKpnaiir aoytfotiriberajfy nurber of 
^rtegeaetureSums. 


6fe5 Foifcn&f rdentfjetfter wortdeletioflds immediately iscmed late ly 
folio'w'NisPfchettiSt printfrigtftfitidJBgofi the-precCdingf the preceding 
wort. 

6c ZNC ddeit^he U*€ode cotenand"sn<l N etrta&edia rac te rs 
laiaMedlatify^reprting thaZ-GodeZ-Ccde. 


6cfl. Botftlpriim%tiltei(»P^rkitmg ,thSrattes aefcaracte rs are 
cotfffitd,! >ndndui|-,s^aeesJ and-earrkrgfe rewrulagEaafe turns * Ha ch 
spte«siitndda 0 ed%ia'tab is srtntdd ae©i» 9 f»dite.B a separate 
ehaaaateter. 

6c2 Delehtdorfadiraage-faciSim^sutOTifatfOallyifenmts.cal]y removes 
any tdbstandi<iiu,spares peeoedii^rifce<Kl&j%di0tu]!^.rr iage re turn; 
tiiut,aftefIfcfetkmnM.Ottnffi§eBreQftHrdftiiife^return, the next 
chia-^etettcounteMt^iBLb«s tlidlasepffinhng^MraPrtnMng character on 
tb«precedm|flme. .Sfehat life lfchaftpt|rj4l®2 riextempty, the next 
chataietetcouQtedntffi-hef J& cafrrag^etiflftirr iage re turn . 

6cJ Foitoafreenwyeaffa^charaaterdeleiaaiiter deletion is 
im«JeUiate^yilf)W-mg^fi 0 d^A‘sorviafl% (ShiWdtVftn^icharac te r f v h i ch 
i®qy femeMJefeepriatiQg- Sriton^priittiiTg 4fc&-ffd4Bftlng chara cte r ♦ 

6d ZHHl®BS9W9<I8Sdt4dies N1 linei^i jvoKSsyatrtN^ otraradtir scharac t ers 
backavardlnlaxttaacbrdiQg tcrttfewitventkms de^rtfcdrfons described 
abowifcffthe Separate. eomMindsJJtranls. 

6dt Ojrtedf e#e<mjetowitiim deletidir,eMtovrttfbyi> followed by 
wordddtetietiirfhyo#edl»^€lfarhsrtePdetehodftiegiifdletelon t re^.rdlesa 
oforcM-'widrili'tiaHiontml ^rhi^rbEttelcDtefiaiicf. the command. 

6d2 Liim:ocmtiii§bEgiMfrwftttahv life tharincRfctesttot Includes the 
Z-Codecommanufi.WercWountiirgrPeginse^tlilast word 
ofttMthstLaati^tlg^ilttingCd^eter c^aatmateriiuountlng begins 
wlrti'the'l?rst pfcinting'dJafacJt«r rf tfreBla&ea&i-vif irt£.e last surviving 
word. 


685 Pbifcr.&f rdkntry after coirfpound dertetioflds de let ion is 
iMittediatbfyyilowing-r^ Sharedwing character. 

6e Tteditetienhammand^loimpHcillptfetalifelbd.teTlidmeted. The next 
chaimteirtmnlediatel^Mlowiiig th^conffotlsffinf wflfol string will 
appearjat%lTe pointpt’-feentryrfoltewiTig'^xecutloR'oMimxecutiort of the 
ddeftad'BnmmJnrt’ioThis'Triy blither a'pifHtrng or printing or 
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PAantQl —ESBOHN® WITHIN STATEMENTS: 

Z-COHE REFEHENCEiSUMMARY 


non-printing character. t<Only clll« 0 ctsrs Uf theformlNli;1STW 9 m NL, HW, 
or must he exdMed^riee m^^ofeM'h^Snter^reted’asfcerpreted as 

additions or amendmentttt<J4h£cofttrbl striftgoi string. 

6f Since textfs scanned backward toward the beginning beg inning 
durib^yfcehtiohljftdeletiort cbihmands^W^bout kiifflfpretingr te rpreting 
delete&^df ds^farlitt^ditlifg commandsmay he deteted T e dele ted 
before'txecntrort^artd thus will never be extcdtfed, e executed. 


7 INSERTION: ^ JNlLNmN3Gtex„^^Z.2I gap-*ip 

7h *c T^petSbdsi^^iiisertfe^fftKe^abWe^exaihjjleandmiLple and in 
similar examples to follovf aMtirbe ignored:* Theirsole Their sole 
purpose is to ^spoib' tHfel^-Code command soithat the exampltfcl * example 
Will i-emrain intext arid hoWhe inteYpretedd^arvatiad as a valid 
Cdithig.eoihma«d|-since thisntfenio is>hein^prep!arbd using'*i using 
Z*Code editing techniques, aes. 

7b Insertion Commands are explicitly foifihted by Cheated by the 
chaKactfee^rihg'^M follow^Iihhi©diatelj*% a-bhntrdly a control 
Sfttfglg. 


7c The control strinfNTfeN^WN^fs ofthef&nrt&formas that™ as that 
otaadeletidn <bmmandrbut,ifs irttetpretatibh Tsdiffehmt: Is d i ffe rent: 


7clL Nbihse«3tt line, t Wb¥d^artd/prS3hkrarter ^IB»t^hi the Juts In the 
conttt)l strihg-tey oiCMie hegitiflinf dfc8ltJstateifielrt*e statement, 
lihef^nd/or w<rrd, anHctmntirtg^bdfedsTorwardlnTe^ ird in text 
during execution! n. 

Tckh Iffione:»ftheIntegefSlnihrcoritrolsfringntrol string 
Nlt'N2WN3Gfis4«ro, tht point dfiinserti&ftSeilfiieri will be 
immediatdytfollowing the N3-th character of the N2-fh fl the N2-th 
Word offhfeNI-ffi liftt of tlu5 cufrdHt^tatehifftttt s tateme nt. 

7cBb At zero character cminWtM'IintBe abovicOntttol ve control 
sMdguwotild^lac^ditepilirit of insertion beforetfie® before the 
fifstifthatacter dPthe N2ithrwftrdbf the Nl-thflirttf «f 1-th line of 
thestateibrnt,i.e., fnlto^nf thegfl^^at^e^Mes* at precedes 
thel^i-ttfword «t that litate.t 1 ine. 

7c2 Omitted line, word, and/or character counts In the Ki te In the 
control strirtg dfesigntte tht liftt lint ofh statement,f a statement, 
last Vord^f a line, 1 and/or last character of sNtWrdrr of a void, 

7c2a OrtiftWdor zer$4ifte count specIfiesiifSertioh* i Insertion 
within the line containing the 2i€ode*tommarad. onrand. 


7c2b Oinittted oifnsrtjrvPord thflnt specifies insertion insertion 
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Witfoiitor adj r a4etaWtbebasf tVbrdtofthed©Sign&t<5d* designated 
liter ■ 

7c2c OmiftM chJJraCter’ehunl spcifiesdnseftton insertion 
Immediately'followingth« r ldstthaFatteftof a-c te r of a 
desigitated'wordrd. 

7c2d Not(Ttlfato 1 nittd(fcfeMractS^<rtl«raifdI 6 foa^ zero 
chaiactfericonntupec^^e cKsflnctfartd prodttOg produce 
different rfesuttSi Lilts. 

f fl Aai insertion string, enclosed in paWhtfleseS&re nthe s a s 
(xxx...xxit>pfolJo#s ihe^oniroi string; I string. 

Mt TfufintertfOit itiSy be any^string ofretfAractdrs^ i-racters } 
including text,"punctuation, control chd^Sfters, aUtf^cters, and 
Z*C«a« deletion cOmmaMstl"fouf ei&ltfding ZABode msePtioAtisertion 
commands, 

M2 A deletion command within an insertion Stfftdg will ;ring will 
he inserted^ the?spectfied^oWt'ihiteYtvEttext, to he 
executed laterVheUtitetrtinsldtdtihaststatlnedljackwatli backward 

tothai^jioiintint. 

M3 If spaces are required to separate an insertion from e rtion from 
adjacent text?-they tnffst bei3hdiftldd in'the J)arentheses*&ren the 5 e s. 


fe IrtSerttiin ctonmfatteteare eKplkitljltefhfirtatgct by the ted by the 
characterstring 2itl/ fbllowedlmmhdiatefy'bjlaie'ap ot the’ «ap or the 
control string M an additiofthl iifstrtion command, comrand. 

7et Multiple insertion commands are formed by foHdv^ing fo Hew frig 
the characterxtring Z'Mhy the control «tring,tro 1 string, 
insertibh strin^, and4erminafing string of eafcltlng of each 
Successive’CDmmand^tvithoift reptatingrthg^ZllI initiating initlat lng 
StiriAgg. 

7c2 A gap must follow the final Z.2I of a multiple a multiple 
insertion command;* 1 . 

7«3 The first non-printing character following fiftlli’w ing an 
hrsertihn command’Mil bfelddleted^with'the chthmahd conu^rd 
statement tvheif it is executed? hence, this'shouldbeia should he a 
spucc-or extt-a + carriagerrfetum nnt required inetheirrd in the 
uldmatefortnatftwgdiiringcl&serupofttxW of text. 


7f Restrictions on theformation'ht insertion commands: commands : 

ffli Detetton commands embedded Iff theririteeftidncomniandr-Oinimnd , 
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SfiCOTON Jit ■— ST&S'TOM 

PM8T& — fflftDraK<P\tHiiTap« 

&Ct»K tflffiEMtfitfCE - SUMMARY 


other than within the insertion string, will invalidate!. Invalidate 
thd insertion io 5 nma i n®nd. 

If? Cai^d^etm-hSCTnb^MeHiiBrtheiinserrtoitcommand, command, 
other than within the insertion sftrfhg, will tataHdatelll inva 1 Idate 
tfedifffi4wnmsWPiPd idforthw ifiaiLitphaBWhalphatoetic 
chhfUkafefrhut WHPbfe i|riofedi£tlre^foMwtftiphaSelc v alphabetic 
characters:-. 


8 COMFROL STRfts*nTF/TUl S'eWVMTtN FOT)El JETHDN AM) INSERT ION: 


8a Ahy utfhrokenrstrit^^nsisttn^sdely oMniegors' * Integers 
altefnatiri^With ihy ofithe lettef^L,lW,*Sfttd C-that begins C that begins 
with an integer aftd CttilS With one of thefetttefs fetd 1 letters la a 
semantically valkhcohtrol Stfcftig. string. 

8b Line; wmd^and ChardCteT cdimts^petoTied h^a thtrtdolby a control 
sfrhigiare the Integers^filSt-preceditagftttfe taMocCuVrent*©^ t oc c urre nee 
of tM letters te,W, and r respectiV&tf.I*'Pri«r‘entries Sfi r >r entries of 

a repeffted-speciftcalidiraMlgndred. ignored. 

8c Order of Occurrence Joflv W* and^ in a control string.trol string 
may be completely arbiti^iV^Executimt Will bd’thfeiainfe.e the same, 
regardless of th£ otrder iffWMclfftheS’ffifal stjeeiftcittfons peclflc&tlons 
aremadee. 

8d Amendment of specifications during construction of a-tion of a 

control string may thus ftcachieredftymierdy Appending appending 
revisettspecrficitiOnHtdthe eftd ofthe'Strtngf the string. 

9 TAffDEAUON 

9a Tab stdps aref^ei'Shtt'h^software package-a jbeing^at as being at 
evenyeighth Character position the ftftTndrghi.left margin. 

9b Occurraicemf aftab 4haracteff*wMMnsett spaces^rt spaces as 
recpifrettSo thatthdfoUdwing-oharittter^rocdtfpyoccupy the 
characterpositioirdesigdatecMJytlteinfejrt fttestnpict tab stop. 

margjlim conAro-ia.: 

9clt T&tez-eddd command ZlWjwhdrefeisad integeipteger, 
establishes a^’nOrnlial^ft-haitdlhargin at’thO’Sf-th tafrbe N-th tab 
. Tbfetommand itself Wilfbe Wmovedfromtext from text In 
th« t edithfg r pj*OaeSs.'eThe "ifdrtnaY- MPmargftf t margin 
established by this comniandncomrots ftmmaltirfg tfflafttlng of all 
following text until thi^forfftmting specification' Pf-clf Ic&t Ion Is 
redsedOr remwyedfljylanmner ZNTcoffihsnd^wli^ije Nisre H Is 
anofiier tnte^fMfr zero. zero. 
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9c2 The'effeCfof thiSfdrniattingdortrtd&nd I& to and la to 
establish ^"normaFf line-initiation string consisting of eons la ting of 
a carriage -retunfcfoito\«ed by^labrhard'ettersdv meters. 

9<$ C&rEtageTetirrns imbedded! ftf running te\t musEhe must be 
follawedbjfcNt&bT&peratiortktfZNThasSfeenspecified specified 
and if is intended that editetftext be'Justifled hrthlsr 11 f led to th ±b 
" normal’’' leflthtargin^n, 

9c4 When textis "rlosed up^following ilxleetition of all it ion of all 
Z-Code commands* ''normal'' 1 in^TritibtiW strings AbyjbtK* W be 
replaced by spaces and space# by '^normal"flirfieilniliatiorf - Inlt ia t Ion 
strmgs*as RequiredtodUstify femo the’’■htornfar left "norcal" left 
margin and HU olit confpletdTjdes.'* 1 lne 3, 

9c5 Line*mitiafion*stririgsfcohsistingofcafrfikge of carriage 
return& alorie or carriage returns folldwed % dthetertidiiy other than 
N tub chararters'will not'be deleted or altered Bethel te red in the 

¥ ’'close«wpi'l processr S3. 
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PART <£2 — EBlTM'ifr WITHES'. STATEMENTS: 
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4 The operations for specifying capitalization and Lisation and 
underlining, wjien preparing copy on tile Modtel63ASft i 3SAS R 
Ttlrt^peWritei^vterej'deVeloped andq>rog»amraed fbrThe 160A the 160A 
undCftltesponsdrShip bftheAifForde'Gfficeof Scientific of Scientific 
Research.. 

2 CA I’lTAliTZ YlTON.:: /,/j + 

2a The slash (V-) precedbigtaYi alphabetic character wilfcrac ter v il 1 
capit£dizeltleattchal , acter 'aniess'the!slashiS-timniediatel^3 iracedi teiy 
preceded by an-alphanumeric character. ; ter, 

2b The REUS si^nJfH-X preceding'-dhlalphanumeric charactecharac to r 
sfrMgi©ihi^itab^itfliltli^ilpbhbthe cblipheteriIn tbfearactcrs in the 
sfrhig unlessAhe PUbS-sigif is 5 iirtmediately'preceded byraneded by an 
alphanumeric Character.ter, 

2bl Siting'capitalialhtioh will be terminhtetTby'tlfe ted by the 
first rton-printlng birnon-alphamimeric^ChataCtercT'JXractcr 
encountered folio wihgdhe%othftiand?.t4-l. 

■3 UNDERLmilVt;:: <£,>> 

3a The CESS-THAN signA<f)<preceding an alphabetic string = string 
will underline that String urttesS. theCESS^AN 5igh^T T ^ s ign is 
immediatdypreceded by dp alphabetfodhatActer. 0 racter. 

3al Uffdertining.will-fbeiermintrtedb^thefi^sJ the first 
non-alphabetic Character ettcounteredfottowing tfiiow ing the 
command. 

3b The GREATER^THANifisn '/J*) preeeding’a non-alphabetio.t e t i c 
string will underline that string unless the GREATEtt-THAfiftTER- T5iAN 
sign is i immediately peecededby a non-alphabetic printing^ c print Ing 
charact&f. . 

3bl Underlining will betermiflatetlrby th&tfii\st> y the f irs t 
alphabetic or non-printirtjUcharacter encountered countered 
following the command. . 

1 CAMTS&tlMEEMJ fflD tSHEEHLII I®!©(UMOKiTJ[Q l HS)N S : 

4a Arbitrary-mixmg'nfmppen and to wer-casfe> alphabetic 1 phat et 1c 
characters withirt ohe word cannot'bejachidved. chieved. 

4b Gapltalizdtioh and underlining chnnot be specified fmpec if led for 
thesametcharacterS.e rs, 
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